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The material of the Danish Cancer Registry, 
which dates back to the beginning of 1942, has 
recently been revised and extended so as to com- 
prise the period from 1943 to 1953 inclusive, for 
which neither the errors of start nor of incomple- 
tion will appreciably interfere with results. 

Organizational and technical details on the 
working method of the Cancer Registry have re- 
cently been extensively reviewed (2). In short, 
notifications are collected from all Danish hos- 
pitals, and supplemented both with special noti- 
fications from pathology institutes on autopsies 
at which cancer has been found, and with death 
certificates. 

Since full accessibility to information on the 
population at risk will be essential to the evalua- 
tion of results in a study like the present, and 
particularly so to readers remote in space or time, 
it is intended in the following to give some demo- 
graphical details on the population at risk. 

It should be noticed that the activity of the 
Cancer Registry has been limited to metropolitan 
Denmark, exclusive of the Faroes and Greenland. 
Thus we are dealing with a racially uniform 
population confined to an area of 42,932 km? of 
fertile lowland scattered in the sea, with the 
peninsula of Jylland in the West and islands of 
various size to the East. Industry and agriculture 
have been the outstanding occupations during the 
period considered. Social conditions are of a 
relatively uniform character throughout the coun- 
try as well as locally. 

The average lifetime for 1946 to 1950 amounted 
to 67.8 years for men and 70.1 years for women 
(3). The number of physicians in 1950 amounted 
to about 4334, or one per 976 inhabitants, and 
about 1300 had qualified as specialists. The num- 
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ber of beds in medical institutions amounted to 
10.6 per 1000 inhabitants in 1950, of which beds 
5.7 were medical-surgical. Most hospitals are 
closed hospitals run by the public, and treatment 
is practically free of charge to about 75 per cent 
of the population who are members of the 
health insurance system. Three radiological hos- 
pitals with a total of 306 beds are run by the 
National Anti-Cancer League with state support 
and are used for cancer patients. 

It should be particularly stated that events 
related to the war period, 1939 to 1945, had no 
appreciable influence on mortality and that war 
rations of food were of a size which allowed 
them to be cut upon liberation of the country in 


1945. 


Population. 

The Danish population of about 4.3 million is 
characterized by a high per centage of urban 
dwellers, about 1 million living in Copenhagen 
(Kgbenhavn), the capital, 1 million in provincial 
towns and the remaining 2 million in rural areas. 
the following three 


The capital comprises 


districts (7): 


768,105 inhabitants 
118,993 
87,803 m 


974,901 inhabitants 


City of Copenhagen 
Frederiksberg 
Gentofte 


Previously a considerable area of suburban 
character near Copenhagen was included in the 
category rural areas. At the census in June 1945, 
used in previous communications of the Cancer 
Registry, these rapidly growing areas comprised 
153,177 inhabitants in the following municipali- 
ties (6): Ballerup-Maalgv, Brgndbyerne, Draggr, 
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Gladsaxe, Glostrup, Herlev, Hvidovre, Hgje Taa- 
strup, Lyngby-Taarbeek, Rgdovre, Store Magleby, 
Sgllergd, and Taarnby. In November, 1950, the 
population amounted to 213,410 inhabitants in 
this district, which in the following will be 
termed Copenhagen (Kgbenhavn) suburbs, and 
treated separately. 

The group of “provincial towns” in Denmark, 
as in various other countries, is largely histori- 
cally determined, so that villages of larger size 
may surpass the number of inhabitants in urban 
communities of older age. Danish provincial 
towns comprise the following (7): 


EE: Creed tieke enen 116,167 inhabitants 
tems eb slee 100,940 r 
reet be dn eren 79,806 wi 
11 towns of more than 

20,000 inhabitants .…..... 325,975 wi 
19 towns of 

10—20,000 inhabitants 280,267 zi 
14 towns of 

7—10,000 inhabitants 115,779 u 
6 towns of 

5—7,000 inhabitants... 31,402 ” 
12 towns of 

3—5,000 inhabitants... 44,974 zet 
7 towns of 

2-—3,000 inhabitants.... 16,494 il 
13 towns of 

under 2,000 inhabitants. 19,112 ed 


1,130,916 inhabitants 


As applied in Danish Statistics, the term rural 
areas will comprise a number of smaller suburbs 
around provincial towns and a number of small 
towns which have grown around railway stations, 
as well as strictly rural districts. In 1950 such 
provincial suburban areas comprised 562,763 in- 
habitants (7), which in the following will be in- 
cluded under the category of rural areas, covering 
a total of 1,962,048 inhabitants (7). 

Various neoplasms will show different values 
for incidence in capital, provincial towns and 
rural areas, and readers will naturally wonder 
how far such differences will be attributable to 
differences in diagnostic facilities. The authors 
find that this problem will be more fruitfully 
dealt with for each neoplastic disease separately. 
However, it should be stated that during the last 
decades modern county hospitals with medical, 
surgical, radiological and other specialized ser- 
vices have been built all over Denmark, usually 
serving both towns and rural areas. Short distan- 
ces and easy transportation tend to make these 
hospitals equally accessible to towns and rural 
areas, but, even so, some differences will still be 
found between the various categories of habita- 
tion areas in the per centage of patients treated in 
hospital and thus probably ascribable to slighter 
differences in efficiency of diagnosis. 


Table 1. 


Danmark. 
Mean population 1943 to 1953. (5). 











Capitay Provincial Rural en mf Whole 
Towns Areas _Suburbs (4) Country 
MALES 
1943 422630 467800 996033 68517 1954980 
1944 424570 478880 1005445 71415 1980310 
1945 427161 489304 1008872 74658 1999995 
1946 439650 500300 1011614 79036 2030600 
1947 445670 507370 1018063 83297 2054400 
1948 451880 519480 1020878 85382 2077620 
1949 455360 530430 1021581 91329 2098700 
1950 455540 538780 1021927 101793 2118040 
1951 452170 548710 1023780 109560 2134220 
1952 450440 554270 1027923 117407 2150040 
1953 450410 558570 1033239 125241 2167460 
FEMALES 
1943 495310 509240 919931 70069 1994550 
1944 496758 519280 928740 73032 2017810 
1945 500451 530285 933605 76349 2040690 
1946 513950 543170 932514 80826 2070460 
1947 520970 549540 936906 85184 2092600 
1948 525300 561650 937804 87316 2112070 
1949 527870 573520 937613 93397 2132400 
1950 527130 582760 938050 104100 2152040 
1951 523240 594070 940049 112041 2169400 
1952 521230 600420 943833 120067 2185550 
1953 517730 605080 950932 128078 2201820 





Deaths. 

Cases of cancer never treated in hospital — 
a category amounting to 19 per cent of all cases 
for 1943—47 and 14 per cent for 1948—52 — will 
not be notified to the Cancer Registry, but under 
the assumption that efficient therapy will not be 
established out of hospitals to any important 
extent, it is assumed that such cases will come 
to attention through death certificates. The latter 
are as a rule issued by doctors, although in 1950 
(1) 76 out of a total of 39,300 were issued by 
lay coroners. Filing is made according to place 
of residence and not to place of death. 

Deaths are entered into the cancer register from 
certificates which all pass through the registry. 
Originally only deaths of persons suffering from 
cancer were entered, but from January 1946 all 
deaths among persons known to the registry have 
been entered. 

Two sources of error will be caused by this 
procedure. The first, being due to the differences 
in diagnostic facilities between practising doctors 
and hospitals, will, somehow or other, be found 
in any system as long as cancer cases are not all 
diagnosed in hospital. A second difficulty is due 
to the fact that the age of hospital patients must 
be given for the date when first seen, while only 
death certificates dating from 1950 and later will 
give information on the duration of the disease 
and thereby its time of onset. For this reason, age 
distribution curves have been worked out sep- 
arately for hospital patients and other cases, and 
this source of error does not seem to have been 
of significance. However, it should be kept in 
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Table 2. 
Mean population of Danmark distributed according to sex and age. 
1943 —47 194852 
Copen- Copen- 
Age ki Provincial Rural hagen n „…, Provincial Rural hagen 
haa _… ® towns» Mo Saburhe, Capital 5) owns 6) Arens . Suburbs 
MALES 
04 39840 49800 100750 8670 41760 60440 100850 11930 
59 29080 37820 86664 6936 37500 50280 98940 10200 
10—14 24660 34080 86478 5322 28180 38360 86122 7198 
15—19 25700 34640 89078 4982 25520 35040 82558 5762 
20—24 35280 39440 81666 5834 32820 35780 72802 7238 
25—29 38220 40280 73308 6152 35220 40740 69304 10676 
30—34 39040 40580 73898 6642 35800 41180 68196 9564 
35—39 37520 38800 71008 6612 36980 40500 71682 8178 
40—44 33140 34040 66024 5616 36100 38580 69192 7188 
4549 30180 30760 58706 4794 32020 33820 63806 5934 
50—54 26440 26460 50830 4010 28800 30100 56458 4862 
55—59 22120 22760 46174 3106 24720 25680 48306 3954 
60—64 18020 19800 40294 2526 19920 21720 42548 2992 
65—69 14640 16160 33068 1952 15480 18360 35446 2294 
70—74 9500 11400 23822 1258 11620 13680 26872 1728 
75719 5360 7040 14966 634 6620 8340 17290 910 
80— 3196 4870 11272 338 4018 5734 12846 486 
Total 431936 488730 1008006 75384(*) | 453078 538334 1023218 101094(*) 
FEMALES 
04 38060 47820 96448 8412 39120 57660 95854 11506 
5—9 28680 36840 83312 6468 36320 48380 94812 9748 
10—14 24560 34200 82382 5158 28280 37800 81732 6988 
15—19 28660 40140 71246 5274 27780 40760 69200 6420 
20—24 42080 47620 66208 6392 36380 44680 57366 9034 
25—29 45040 44620 62976 6784 40940 46280 61642 10958 
30—34 45220 42760 66686 7054 42440 44080 61976 9284 
35—39 43620 40580 65976 6724 43120 42320 65540 8260 
4044 39960 37400 61404 5736 42360 40480 64152 7268 
45—49 36660 34100 56902 4818 39060 37380 59206 5954 
50—54 31620 29100 50408 4032 35640 33820 54158 4962 
55—59 27900 25820 44578 3162 30460 28920 47408 4032 
60—64 24300 22400 37946 2514 26420 25180 40318 3122 
65—69 19840 18360 30086 1974 22020 21020 33060 2440 
70—74 13860 13400 21968 1272 16700 15760 24384 1716 
15—719 8760 8620 14434 786 10220 10160 15788 972 
80— 6668 6523 11380 532 7694 71804 12874 720 
Total 505488 530303 930340 77092(4) 524954 582484 939470 103384(4) 





mind that major changes in the percentage of 
hospital admissions may influence figures on age 
distribution if no attention is paid to this point. 

For information on death rates and other mor- 
tality figures related to cancer, the reader is re- 
ferred to the publications of the Statistical Office 
of the National Health Service. 
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References to statistical tables will, to some 
extent, only refer to the basis of computations 
and do not mean that all figures have been 
merely quoted from references. 
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Omtale i dagspressen frabedes. 


CANCER INCIDENCE IN 


DENMARK 1943 TO 1953 


IL. TUMOURS OF URINARY SYSTEM AND PROSTATE 


By JOHANNES CLEMMESEN and ARNE NIELSEN 


At an early stage of preparation of reports 
on the material collected by “Cancerregisteret” 
during its first eleven years, the authors’ at- 
tention was drawn to a steady rise in the number 
of notifications received for tumours of the pro- 
state and urinary system, particularly among men 
in Copenhagen. Since we are unaware of previous 
observations of this kind, either from clinical or 
statistical side, we have deeided to report first 
on this subject, with a particular view to the 
question whether the said increase in numbers 
represents a real increase in the number of cases. 
Experience from previous studies on bronchial 
carcinoma has convinced the authors that a timely 
and thorough analysis of figures may save readers 
and editors lengthy discussions and public health 
authorities doubts and trouble. 


METHODS 


Details on the organization (1) of the Cancer 
Registry and cn the demography of Denmark (2) 
with respect to the present study are already in 
print. Suffice it to state that notifications are 
received from all Danish hospitals on cases 
treated for malignant diseases and from their pa- 
thology institutes on cases verified by autopsy. 
Cases unknown to hospitals will become known 
to the Registry through death certificates. 

It should be particularly mentioned that the 
Danish material takes a special position in includ- 
ing all tumours of the urinary bladder, whether 
stated or not to be malignant at the time when 
first seen, under the assumption that they are all 
potentially malignant. This procedure may di- 
minish the comparability of the material with 
other materials, but it may also be expected to di- 
minish the influence on incidence figures of the- 
rapy applied to tumours at an early, apparently 
benign, papillomatous stage, quite apart from the 
difficulty involved in histological distinction be- 
tween benign and malignant papillomata. How- 
ever, in the following tables, figures for cases re- 
ported as papillomata and for cases grouped as 
cancer will be given separately. 

Tables 1 and 2 will show the number of cases 
reported for men and women for each year in 
four categories of habitation: capital (Copen- 
hagen, Kgbenhavn), provincial towns, rural areas, 
and Copenhagen suburbs. 

The term “all malignant neoplasms” will cover 
all carcinomata and sarcomata including all tu- 
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mours of urinary bladder and intracranial site 
and all cases of leucosis, myelomatosis, lympho- 
granulomatosis (Hodgkin) and of mycosis fungoi- 
des. The report from the Cancer Registry for the 
period 1943 to 1947 contains further details on 
these diagnoses for the latter period (3). Fur- 
thermore, the tables contain specified figures for 
malignant tumours of prostate and kidney, ex- 
cluding tumours specified as sarcomata. Tumours 
of the urinary bladder have been specified into 
papillomata and carcinomata. 

The apparent increase in absolute numbers for 
urinary bladder and prostate for men in Copen- 
hagen found in Tables 1 and 2 is borne out by 
the computation of relative values on the basis of 
population figures as given previously (2). These 
relative values are illustrated in Figures 1—5. 
It appears that figures for women have been con- 
stant through the years for both renal carcino- 
mata and vesical tumours in all categories of habi- 
tation, although slightly higher in the capital than 
elsewhere. While figures for renal carcinoma 


Figs. 1—5. 
Crude Morbidity Rates for 1943 to 1953. Capital, Pro- 
vincial Towns, and Rural Areas per 100 000. 
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43 45 47 49 5 1953 
Fig. 1. Carcinoma & Papilloma of Bladder, Ureter, 
Urethra (181 + Papilloma). Women. 
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Fig 2. Carcinoma & Papilloma of Bladder, Ureter, 
Urethra (181 + Papilloma). Men. 
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It had previously been found by one of us (A. 
N.) that incidence figures for cancer of certain 
sites would in Denmark vary from vear to vear 
according to a Poisson distribution. Under the 
assumption that this would apply to the diag- 
noses here analysed, the differences for each 








L mdma dineke quinquennial age group between the two periods 

143 45 47 49 51 1953 compared have been tested, and the result has 
Fig. 3. Carcinoma of Kidney (180). Women. been indicated in Tables 3, 4 and 5 with one or 
two asterisks, respectively indicating values of 


CAP P of 1—5 per cent and 0.1—1 per cent, where P 
signifies the probability of a difference exceeding 
or equal to the difference found. 

The results arrived at confirm the impression 






en Esat verk from Fig. 9 that there has been an increase in 
ed hen. RA incidence rates for vesical tumours among men 


in the capital during the periods studied, and that 





1 , d 4 1 0 1 1 1 8 F] 
143 45 47 49 51 1953 
_ en ” : Figs. 6—12. 
Fig. 4. C Kid 180). Men. î : 
ed eef tg Ca .e Carcinoma & Papilloma of Bladder, Ureter, Urethra 
(181 + Papilloma). Incidence Rates at Various Ages 


per 10,000. 1943 to 1947 and 1948 to 1952. 








25” 35 45 55 65 AGE 


Fig. 6. Capital, Women. 





Fig. 7. Provincial Towns, Women. 








1943 â5 A 49 5 1953 
Fig. 5. Cancer of Prostate (177). 3 1948-52, 


among men also seem to have been constant, the 
rates for bladder tumours among men in the capi- 
tal seem steadily increasing through the entire 25 35 45 55 : 65 : AGE 
period observed, while there is a less certain 
increase for provincial towns and rural areas 
from 1951 to 1953. Prostatic carcinoma shows a 
steady increase for capital, provincial towns and 
rural areas for the entire period 1943 to 1953. sol 
Although these results may serve as a useful 
illustration of trends, a thorough analysis cannot 
be limited to such crude rates, but will require 
corrections for age. We have therefore provided 
incidence rates for quinquennial age groups for 
each of the subdivisions applied above for two 
subsequent periods of five years, i.e, 1943 to 1947 
and 1948 to 1952. The results will appear in 
Figures 6 to 18, with the exception of renal car- 
cinomata among women which showed no appre- 
ciable changes. 
The statistical significance of differences found 
between values for the two periods 194347 and 
1948-—52 was tested on the following basis: Fig. 9. Capital. Men. 











Fig. 8. Rural Areas. Women. 
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2535 45 55 65 AGE 


Fig. 10. Provincial Towns. Men. 








25 35 45 55 65 AGE 
Fig. 11. Rural Areas. Men. 
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2535 45 55 65 AGE 


Fig. 12. Copenhagen Suburbs. Men. 


this increase is unlikely to be due to chance. 
Whether the apparent increase in rates for men 
in provincial towns and rural areas, shown in 
Fig. 2 for the vears 1951 to 1953, is real in nature, 
can only be shown by continued observation. 

Also the incidence rates for prostatic carcinoma 
show statistically significant rises for men in the 
capital, provincial towns and rural areas as well, 
while renal carcinomata shows no sign of an in- 
crease in incidence in any group. 

It appears from the figures that while the in- 
crease in vesical tumours has taken place mainly 
in the age groups 50 and upwards, prostatic car- 
cinomata have mostly increased in incidence 
among the groups aged over 65. 

The first question to arise from this observa- 
tion is whether improvements of diagnostic means 
may have caused the discovery of more cases than 
previously, since there is no reason to assume 
an increase in the general efficiency of the noti- 
fication system, which, furthermore, could in no 
wav be assumed to influence differently figures 
for the neoplasims dealt with in the present study. 





Figs. 13—15. 
Carcinoma of Kidney. Incidence Rates at Various Ages 
per 10,000. 1943 to 1947 and 1948 to 1952. 
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25 35 45 55 65 AGE 
Fig. 13. Capital. Men. 
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Fig. 15. Rural Areas. Men. 








It applies to all these categories of tumours and 
to both sexes that we find higher crude incidence 
rates in the capital than elsewhere (Figs. 1—5) 
together with a higher percentage of hospital ad- 
missions, and of histological and autopsy exami- 
nations as appears from Tables 6—8. It would 
therefore seem natural to assume that better access 
to medical facilities in the capital tends to give 
slightly higher incidence rates here, and that this 
will apply proportionately to both sexes, as seems 
apparent from the diagrams for renal carcinoma. 

However, if we were to explain the increase in 
rates similarly, we should meet with a number of 
difficulties. 

It is difficult to see how an improvement in 
diagnostic methods could cause an increase in 
incidence rates for vesical tumours limited to the 
male sex, although this possibility cannot be al- 
together excluded, but since the increase is 
limited to the capital, at least until recent vears, 
this assumption would require more progress in 
diagnostic methods in the capital than elsewhere, 
and, as will appear from Table 6, the progress 
in the application of histological examination has 
during this period been more pronounced in 
provincial towns than in the capital. For renal 
carcinoma, which showed no increase in inci- 
dence, progress in histological verification has 
been approximately the same in provincial towns 
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Figs. 16—18. 
Carcinoma of Prostate (177). 
Incidence Rates at Various Ages per 10,000. 
1943 to 1947 and 1948 to 1952. 
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Fig. 16. Capital. 
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Fig. 17. Provincial Towns. 


as elsewhere, while for prostatic carcinoma, for 
which the incidence has increased about equally 
in all three categories of habitation, it has been 
most pronounced in provincial towns. 

Quite apart from these more statistical con- 
siderations, it would appear unlikely that im- 
provements in diagnostic procedure would in- 
crease figures for vesical tumours taken as a 
whole. It might be easier to conceive an increase 
in the number of malignant tumours if, for in- 
stance, a wider application of histological ex- 
amination would cause cases previously grouped 
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Fig. 18. Rural Areas. 


as papillomata to be grouped as carcinomata, and, 
since our figures comprise both categories, this 
possibility may be excluded. 

A second possibility might be that the notifving 
departments would tend to report on papillomata 
with an increasing efficiency. This might not 
seem improbable since the percentage of papillo- 
mata is in fact increasing through the vears, and 
since this applies equally to all habitation areas 
and equally to both sexes. Nevertheless, the uni- 
formity of the increase in the per cent of papillo- 
mata in all categories of habitation makes it utterlv 
unlikely that an isolated increase among men in 
the capital could be accounted for in this way. 

The constant incidence for carcinoma of the 
kidney, in spite of some increase in the percentage 
of histological examination, seems to confirm the 
impression that improvements in diagnosis do not 
necessarily effectively influence incidence rates. 

Prostatic glands from men aged over 50 will - 
according to Taddei, 1932, Rich, 1935, and 
Moore, 1935 etc. in a considerable percentage 
of cases (14-20) on histological examination, 
reveal changes indistinguishable from carcinoma. 
This observation has been confirmed by Sta r- 
klint (4), who found cancerous lesions in 
25 per cent of a Danish material of 502 prostatic 
glands from unselected postmortems on men aged 
over 50 and admitted to hospital. Consequentlv, 
it may be expected that increasing application of 
histological examination will reveal an increasing 
number of cases, and there is no reason to expect 
a different distribution bv age, nor a steeper in- 
crease in the capital than elsewhere. If the in- 
crease in rates for prostatic carcinoma in Den- 
mark were thus due to a wider application of 
histological examination, we should still have 
to explain that there is only a minor increase 
in the percentage of cases histologically examined. 
This might, however, be due to a change in 
criteria of clinical diagnosis, as would, for in- 
stance, apply if the diagnosis of malignanev had 
without histological examination been extended 
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Table 1. MEN. Number of Cases Distributed According to Year of Diagnosis. Code: W.H.O. 











1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 

Code CAPITAL 

All Mal, Neopl. 1090 1073 1091 1104 1204 1331 1362 1341 1453 1429 1399 
EER aanne ernnond 69 55 56 83 85 97 116 97 97 104 112 
EE eous 39 34 28 29 36 46 35 46 36 46 47 
Bladder, Ureter & Urethra 

ERR Nen 34 30 44 45 50 55 67 82 78 93 9% 

Bladder: Papilloma .………………. 8 6 10 6 11 10 23 32 24 33 48 
181.0 Carcinoma ......…. 26 24 34 39 39 43 44 50 53 58 48 
181,8 Ureter & Urethra .......... 0 0 0 0 0 2 0 0 1 2 0 

PROVINCIAL TOWNS 

All Mal. Neopl. 1103 1009 1047 1099 1172 1164 1217 1256 1294 1390 1409 
EEE OR annae. 55 48 55 55 106 70 97 97 108 108 114 
EE enne benen 23 20 15 24 2 21 30 32 15 27 23 
Bladder, Ureter & Urethra 

oenen 26 35 25 36 49 49 39 40 35 52 63 

Bladder: Papilloma 6 1 3 5 1 + 6 7 5 10 19 
181.0 Carcinoma ......…. 20 34 22 31 44 44 33 33 30 42 44 
181.8 Ureter & Urethra …… 0 0 0 0 1 1 0 0 0 0 0 

RURAL AREAS 

All Mal. Neopl. 1915 1791 1794 1950 1857 2090 2011 1998 2122 2227 2112 
BER OO annae ans ese 113 119 99 148 131 156 173 154 182 192 196 
OE ee ede dae 28 23 37 35 40 46 35 34 45 45 33 
Bladcder, Ureter & Urethra 

ee ate a 54 38 31 54 52 57 70 69 49 67 95 

Bladder: Papilloma 7 9 3 8 11 7 12 9 9 10 29 
181.0 Carcinoma 16 29 28 46 41 50 57 60 40 56 63 
181.8 Ureter & Urethra .......... 1 0 0 0 0 0 1 0 0 1 3 

COPENHAGEN SUBURBS 

All Mal. Neopl. 119 142 133 180 183 174 157 183 194 208 226 
171 Prestate .…..….....…. 4 9 6 6 11 vi 8 9 14 12 15 
180 Kidney .………. hen 1 2 3 2 3 4 5 4 7 3 4 
Bladder, Ureter & Urethra 

Total: En 3 6 2 5 7 10 14 8 8 8 16 

Bladder: Papilloma 0 0 0 0 | 0 3 0 | 2 4 
181.0 Carcinoma …….……. 3 6 2 5 5 9 11 8 7 6 12 
181.8 Ureter & Urethra ....... 0 0 0 0 | 1 0 0 0 0 0 

Table 2. WOMEN. Number of Cases Distributed According to Year of Diagnosis. Code: W.H.O. 
1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 

Code CAPITAL 

All Mal. Neopl. 1607 1520 1580 1589 1686 1706 1733 1763 1880 1988 1924 
180 Kidnev ......…. 34 22 21 25 27 29 31 33 41 40 29 
Bladder, Ureter & Urethra 

Fetal: .…… : 18 24 22 22 28 26 28 30 27 32 28 

Bladder: Papilloma 2 3 0 3 5 4 4 11 6 13 14 
181.0 Carcinoma 11 19 19 18 2: 22 22 18 21 19 14 
181.8 Ureter & Urethra ……. 5 2 3 1 0 0 2 1 0 0 0 

PROVINCIAL TOWNS 

Ali Mal. Neopl. 1432 1428 1479 1508 1433 1505 1458 1550 1591 1720 1657 
180 Kidnev ....…. ie 21 14 17 22 10 13 23 16 21 23 20 
Bladder, Ureter & Urethra 

Total: nes 15 6 19 18 14 14 21 16 9 25 27 

Bladder: Papilloma 0 0 2 3 2 2 3 0 1 1 3 
181.0 Carcinoma 14 6 17 14 12 11 17 16 6 18 23 
181.8 Ureter & Urethra | 0 0 1 0 1 | 0 2 3 | 

RURAL AREAS 

All Mal. Neopl. 2004 2116 2061 2045 207 2074 2134 2102 2296 2199 2211 
180 Kidney er 31 27 29 30 2 10 27 36 38 34 36 
Bladder, Ureter & Urethra 

Taha: „sos ia 23 14 18 25 14 31 21 13 25 22 26 

Bladder: Papilloma 5 | 3 5 l 2 4 | 3 3 7 
181.0 » Carcinoma 18 13 15 23 13 29 16 12 22 19 18 
181.38 Ureter & Urethra 0 0 0 0 0 0 | 0 0 0 1 

COPENHAGEN SUBURBS 

All Mal. Neopl. 158 174 173 192 19:53 208 200 198 232 274 256 
180 Kidney kin kl I | 0 2 2 2 2 5 2 2 7 
Bladder, Ureter & Urethra 

Total: 6 é 2 3 2 65 | 2 Ki | | 1 2 | 

Bladder: Papilloma 1 0 0 | 0 0 0 0 0 | 0 
181.0 Carcinoma I 3 2 ! | 2 | KJ | | | 
181.38 Ureter & Urethra 0 Ĳ 0 | 0 0 0 0 0 0 0 
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Table 3. Carcinoma and Papilloma of Bladder and other Urinary Organs, 181 + Papilloma. Number of Cases. 











Provincial Towns 


Rural Areas 


Copenhagen Suburbs 


1948—52 














Age 1943-—47 194852 194347 1948—52 1943—47 194852 194347 
MEN 
WE en sad asen — —- - 1 2 - - 
EE Ane edeess 4 1 1 1 1 1 
A annen 2 3 — 1 1 3 
sense 2 6 5 — 4 3 
eaten ene 4 9 3 7 5 8 1 3 
en A 12 25 6 11 11 15 1 4 
EE ee ns ee 26 39 17 20 14 24 4 4 
APET 23 46% 18 25 24 31 1 7 
a oee made 28 64% 27 22 24 37 2 8 
EE En 26 57e 23 42 40 47 3 6 
De sat anknesn 33 58 27 38 39 51 4 q 
EE tn kad kes 23 35 22 28 39 50 3 4 
Ek nde ee en 20 32 20 19 23 42 4 3 
OE en een — — 2 — 2 - — - 
DE aannneeek eet 203 375 171 215 229 312 23 48 
WOMEN 
EE ene - - 2 — 
OE noche sie on en - 1 
DRE Sie soentdeess 1 1 1 1 1 
A be die kate 1 1 1 1 1 
anke adee 2 4 2 3 3 2 
nn 5 5 4 2 3 8 2 | 
ons se We 5 7 6 6 12 a 1 2 
NE in ak en 12 15 10 10 9 5 3 
EE waewnbde is 13 24 14 12 11 11 2 1 
RE ien en danse 23 16 17 16 14 22 2 2 
OE rie in ent 24 32 2 17 20 18 Ì 4 
ot ie ann 16 17 5 8 9 23 3 
Ee anddhinumen 12 21 9 11 12 13 2 - 
OE aak - — — - 1 - — - 
aanne 114 143 72 85 97 112 JE 14 
Table 4. Carcinoma of Kidney, 180. Number of Cases Distributed According to Age. 
Capital Provincial Towns Rural Areas Copenhagen Suburbs 
Age 1943—47 1948—52 194347 1948-—52 194347 194852 194347 1948-—52 
MEN 
DE Ziene ebenen 5 3 4 10 11 12 1 | 
EE Wordende 1 2 — - 1 — - 
EE hhnuessake 3 - 2 1 4 
enn ireen — 6% 5 5 3 1 1 
en 3 7 4 4 7 9 3 
EE ee kceed dee 8 12 10 kij 12 11 2 | 
Eb en ene 13 13 13 10 16 15 1 | 
tn bn 22 29 13 20 17 28 1 p | 
EE: bve ennawesenn 30 28 18 17 24 33 4 2 
OE nae ke atie 27 25 18 18 25 37 Ì 6 
ed den 19 31 10 11 29 32 3 2 
EE neden dden 17 27 8 12 8 19 4 
eneen 17 26 5 8 1 S I 
MERE aars | - - 2 - 
mena b iten 166 209 110 125 163 205 14 23 
WOMEN 
mena 1 ge Loe > 17% 
EE Or wert oten wa | 2 
EE annen ane - | 2 l 
ER instan 4 | 3 3 2 6 
EE ensen 2 2 5 6 5 à Ì 
ee siemens s én 8 5 2 3 9 Ei | 
Ne nersonken ts 15 9 8 14 13 20 1 
oe ta ol le 20 16 10 12 21 23 | 1 
Ee eo eren 16 19 15 16 25 21 4 I 
nnee wi en 19 26 10 8 19 27 I 
OE ta re 17 35 12 12 22 23 3 
oee ni end 10 28% 10 10 12 14 | 
Ee vreten 17 23 7 2 7 1 2 
BE saorsereeet - — 
BR ne naterdarn ae ce 129 174 84 96 11 175 6 13 
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Table 5. Carcinoma of Prostate, 177, Number of Cases Distributed According to Age. 











Capital Provincial Towns Rural Areas Copenhagen Suburbs 
Age 1943—47 1948—52 194347 1948-—52 194347 1948—52 194347 1948—52 
MEN 

a aderen — — _ _ _— _— _— 
EE esn wen — — = — - — 
NE sn se weeds - - 1 — 1 —— —- 
DE eb ane winnie 1 - — — 1 — — -— 
nete = — 2 — — — — 
ende 2 3 — 3 5 8 1 -— 

B ie ke EE 10 14 9 7 18 12 3 1 
en se 23 30 17 28 33 40 1 5 
nne eet and 49 51 35 49 74 92 4 3 
ene 68 109%% 75 76 139 163 5 11 
nere se 85 114 93 129 142 220% 10 14 
Ns oe re ee nde 12 102 52 102%* 116 188%% 8 8 
eneen 38 88 37 sg 80 133% 4 8 
NR asin - - 1 —- 2 —— —- — 
ier oe 348 511 319 480 610 857 36 50 
to a larger number of cases. It deserves men- comprises papillomata as well as carcinomata. 


tioning that since there has been no major change 
in the distribution by age of the said disease 
under the age of 70, we cannot at the moment 
consider the increase in rates for prostatic carci- 
noma as covering a real increase in the incidence 
of this disease, althoug the possibility remains. 

The possibility that improvements in diagnostic 
methods might cause doubtful cases of, for in- 
stance, prostatic carcinoma to be grouped as 
vesical carcinoma may be excluded, partly be- 
cause the increase of the former category is 
largely limited to the capital, and partly because 
of the difference in the distribution by age of the 
increase of the two categories. 


SUMMARY 

The authors have analysed the material of the 
Danish Cancer Registry referring to tumours of 
the urinary bladder and malignant neoplasms of 
kidney and prostate for the vears 1943 to 1953. 
The material has been subdivided according to 
sex and age and habitation area. In addition, it 
information on the per centage of 
hospital admissions, of histological examination, 


contains 


and of autopsy together with the per centage of 
malignant before death. A 
grading of validity of diagnosis has been carried 
out in accordance with the principles laid down 
by the Louvain Symposium, 1952. 

It should be particularly noted that as far as 
the urinary bladder is concerned, the material 


cases diagnosed as 


It is found that there has been a steady increase 
in the number of cases notified for papillomata 
and carcinomata of the urinary bladder among 
men in the capital. In provincial towns and rural 
areas a less pronounced increase occurred during 
the years 1951 to 1953, the significance of which 
is doubtful, so far. No increase in incidence was 


observed for tumours of the bladder among 
women nor for malignant neoplasms of the 


kidney, but for prostatic carcinoma an increase 
seems to have occurred for capital, provincial 
towns, and rural areas alike. Whether the latter 
is due to a more extensive application of histologi- 
cal examination cannot be said at the moment, 
but the authors consider the increase in papil- 
lomata and carcinomata of the urinary bladder 
among men in the capital to have been demon- 
strated. 
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#*) According to recommendation 1.2: Symposium on the Endemiology of Cancer of the Lung. Louvain, 1952 


ACTA Un. Internat. Cancer, Vol, IX, 1953, p. 442. 


Validity of diagnosis has been grouped according to the principles laid down for lung tumours in recom- 


mendation 1.2 of the Symposium in Louvain, 1952 (5). 
positive result of histological examination of primary tumour, or positive result of histolo- 


First degree: 


gical examination of secondary tumour, and evidence of primary tewmour by radiography 
or inspection, or positive result of cytological examination and evidence of primary tumour 


as above, or autopsy. 
Second degree: 
without biopsy. 
Third degree: 
certificates as only evidence. 


positive result of eytological examination only, or of radiography only, or of inspection 


evidence based on case-history and physical examination without further study, or death 





Verification of Diagnosis. 


Papilloma, 


Carcinoma and Papilloma of Bladder and other Urinary Organs, 181 


Table 6. 
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PERINATAL MORTALITY 
AN ANALYSIS OF PERINATAL DEATHS IN COPENHAGEN 1949—52 


By TEIT KERN 


The fact that the percentage of first-year deaths 
is decreasing substantially, while there is only a 
slight fall in first-month deaths, has everywhere 
stimulated the interest in questions relating to 
perinatal mortality, i.e, the percentage of deaths 
occurring before and during birth and in the first 
week of life. 

The problems pertaining to the perinatal mor- 
tality are of a very complex nature; they do not 
only bear relation to obstetrics and pediatrics, 
but are also intimately connected with general 
hygiene, physiology and neurology. 

Where infants die in connection with delivery, 
it is only rarely possible to indicate one definite 
cause of death; as a rule, there are several dif- 
ferent contributory factors, which may vary in 
dominance from case to case. Therefore, a care- 
ful clinical description of the circumstances at- 
tending perinatal deaths must be said to be of 
value. In order to be able to compare the ex- 
periences from different countries it is necessary, 
however, to characterize the demography of the 
various materials. In the following, the pertinent 
findings will be represented in tabular form. 

The aggregate material consists of all perinatal 
deaths occurring in the Municipality of Copen- 
hagen during the vears 1949—53, i. e., 1830 out of 
a total of 56,560 births. That makes a perinatal 
mortality of 3.2 per cent, of which 1.7 per cent 
were stillbirths and 1.5 per cent first-week deaths. 

The distribution on age groups and earlier 
childbirths as seen in relation to the time of death 
appears from Table 1, in which the figures in- 
dicate percentages. 





recorded, and the perinatal mortality of the in- 
dividual weight groups calculated. The results are 
shown in Table 3. 














Table 2. 
Weight distribution. 
8 8 8 8 8 _ &e 
Weight 8 ë T ex ‚: i 8 £3 
_ @ ==) = s 
Vv 8 8 RR 8 8 A ZE 
Total … 186 358 277 243 660 29 12 65 
In per- 
centages 10 20 15 13 36 2 1 3 
Table 3. 
Distribution of the total no. of births in 1952. 
Weight z 5 EJ ES = 
8 8 5 ER- © 
V bed A zE E 
Eer 145 37 128 15 325 
KEUNE 139 464 9,489 201 10,293 
VR sais 284 501 9,617 216 10,618 
Deaths in 
percentages. 51.1 74 1.3 — — 





The relation between the time of death and the 
weight of the infant is of considerable obstetrical 
interest. This relation is shown in Table 4, in 
which the figures indicate percentages of the 
weight group. 





Table 4. 

Relation between time of death and weight of infant. 
Deaths Deaths Deaths 
ante intra post 
partum partum partum 

GEB en 14 17 69 

1501—2500 .. 20 31 49 

nn 20 53 27 





Table 1. 
Percentage distribution of age groups and parity. 
. = E Pi e 
: 2 z Ez 8 
S von 5 lee U Ee 
25 B a On zat 
EE EE EE 8: zE 
&ä 8E A8 EB E28 
1519 years 5 8 13 10 9 
20—34 vears 69 72 74 72 79 
3539 years 14 16 10 13 9 
40— years 12 4 3 5 3 
Parae I 12 46 43 44 37 
Parae I-III 39 38 44 41 50 
Parae IV- 19 16 13 15 13 





For the material under review, the weight dis- 
tribution, which is essential to a comparative 
evaluation of the results, was as seen in Table 2. 

For a single year (1952) the distribution of the 
total number of births on weight groups has been 


Of the total number of deaths, 18 per cent 
occurred before the onset of labour, 35 per cent 
during labour, and 47 per cent after delivery. The 
distribution according to different periods after 
delivery appears from Table 5, which, like other 
materials, testifies to the significance of conditions 
on the first day of life. 

With a view to a comparative evaluation, it is 
of further importance to know the distribution 
of foetal positions. These are given, in absolute 
numbers, in the following table (Table 6). 

On the basis of the above material, a clinical 
analysis has been undertaken with a view to 
elucidating the numerous different factors which 
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Table 5. 
Time of post-partum death. 
3 2 
E z 5 5 
— pn 8 ad hd 
Time of death = 5 = > E = 
4 © Nn El es Da 
ke: pn z5 „ t | 
2 8 58 3 & S 
BUUR vences 863 138 481 619 163 81 
In per- 
centages of 
post-partum 
deals ………-. 100 16 56 72 19 9 
In per- 
centages of 
perinatal 
Ben. ee. 47 8 26 34 9 4 
Table 6. 
Distribution of foetal positions. 
= _—_— 
beb 888 8 
5 sis EEE Ze É 
88 Soz sE z8e SE 5 
= Jas KES ov EES Ta S 
5 Eus E85 EE EEE 85 5 
= aes san Aa Ko Co 2 
Deaths ante 
partum ..…. 326 254 5 40 5 2 20 
Deaths intra 
partum ………. 641 406 33 141 30 2 29 
Deaths post 
partum ……. 863 542 48 151 18 1 103 
ON oenen 1830 1202 86 332 53 5 152 





might be assumed to have influenced the peri- 
natal mortality, although to a greatly varying 
degree. 

In the vast majority of cases the principal cause 
of death was anoxaemia with a varving and com- 
plex pathogenesis, while it was only in compara- 
tively few cases that another dominating factor 
was held to be the decisive cause. Table 7 is a 
survey of the main causes of death. 


Table 7. 
Main causes of death. 





Deaths Deaths Deaths 
Total ante intra post 
partum partum partum 


Anoxaemia ......…. 1525 293 540 692 


Cerebral haemor- 

DD sanoneseess 90 0 37 53 
Deformities ….…….….…. 160 16 57 87 
Rhesus- 

immunization ……… 36 17 7 12 
Inflammation …….……. 16 0 0 16 
Special cases .……….…. 3 0 0 3 
OO: ab dee den 1830 326 641 863 





On the basis of the studies made in recent years 
on the part played by anoxia in perinatal deaths 
as well as in later brain lesions, the following 
working hypothesis has been advanced: a number 
of pathological conditions during pregnancy bring 
about a reduction of the oxygen reserve of the 
foetus, as a result of which the foetus in question 
is poorly adapted to resist certain intra-partum 


or post-partum influences that would otherwise 
not be noxious to it. The anoxaemia may be acute, 
insidious, or intermittent, and the pathogenic fac- 
tors vary greatly from case to case in number as 
well as in potency. 

In 1525 cases, i.e, 84 per cent, anoxaemia was 
held to be the actual cause of death. In about one 
half of these cases such pathological conditions 
were observed in the pregnant woman as must be 
assumed to have been capable of influencing the 
oxygen metabolism of the foetus. Among common 
diseases, diabetes, hepatitis and anaemia should 
especially be noted. In 14 per cent haemorrhage 
occurred during pregnancy; of these cases just 
under % were placenta previa, about % ablatio 
placentae, and just over % uncharacteristic me- 
trorrhagia. In 6 per cent severe toxicosis was 
observed; the number of mild toxicoses was found 
to be the same, but must be supposed to be greater 
in reality. The postmaturity is difficult to esti- 
mate, but must be considered to be of significance 
from the 43rd week. Finally, abnormalities of 
the placenta or umbilical cord were found in 12 
per cent. 

The factors which, according to the above, mav 
be supposed to cause additional stress in labour, 
fall into three groups: atypical foetal position 
and pathological course of delivery, intervention 
at birth and, finally, drugs administered in con- 
nection with birth. 

30 per cent of the infants that died during or 
after labour showed atypical foetal positions. Out- 
standing among them are the breech presen- 
tations, and, as appears from the following survey, 
the special risk involved by these positions applies 
not only to fully developed foetuses, but also to 
those not fully developed. 14 per cent of the fully 
developed infants died in breech presentation, 
while the corresponding percentage for those not 
fully developed was 24. Another characteristic 
feature shown by the figures is that large infants 
mostly die during labour and small ones mostly 
after delivery (Table 8). 





Table 8. 
Foetal weight in relation to time of death. 

Deaths Deaths 

Total intra post 
partum partum 

Fully developed infants …… 58 49 9 
1500—2500 grammes .………. 62 28 34 
< 1500 grammes .…....... 125 39 86 
No information ......... 7 4 2 
ON honnen as 252 120 132 





Pathological course of birth was otherwise 
found in well over one third of the cases. The 
most frequent diagnoses were protracted labour 
(22 per cent), pain anomalies (6 per cent), and 
funicular prolapse (3 per cent). 

Intervention during delivery took place in 20 
per cent of the cases, which is a high percentage 
for Danish childbirths in general. 
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As narcosis was given to all mothers under 
review, it is difficult to estimate the effect of this 
factor, the more so as there was no case in which 
the death of the infant could be ascribed with 
certainty to the narcosis. Morphia preparations, 
to the extent to which they are used in Denmark, 
‘an hardly exert any substantial influence on the 
perinatal mortality. On the other hand, we cannot 
exclude the possibility that pituitrin medication 
has been a contributory cause of the infant’s 
death in some cases (17 at the most). 

Cerebral haemorrhage was considered the actual 
cause of death in 5 per cent of the total material. 
Deformities as the cause of death were found in 
160 cases or 9 per cent. Of these, 73 were located 
in the central nervous system, 30 in the cardio- 
vascular system, 28 in the stomach and intestine, 
14 in the urinary system, and 13 in soft tissue and 
skeleton. Hydramnion was observed in 17 per cent 
of the infants with deformities. 

Rhesus-immunization was the cause of perinatal 
death in 36 cases only. For the Rh-negative women 
this is equal to 0.4 per cent. 


DISCUSSION 


Á solid foundation must thus be said to have 
been provided for the working hypothesis ad- 
vanced: that a substantial proportion of the peri- 
natal deaths are due to a primary influence on 
the metabolism, respectively oxygen reserve, of 
the foetus, together with an additional secondary 
influence during labour from factors which other- 
wise need not be deleterious. 

In the following we shall attempt, from the 
above hypothesis and the facts observed, to point 
out the most obvious possibilities of improvement. 

First we shall consider the factors which might 
affect the oxygen metabolism of the foetus. The 
birth of diabetics constitutes a special problem, 
and cases of this nature should be concentrated in 
a few places. As regards toxicoses, the importance 
of the regular examinations of pregnant women 
should be constantly emphasized, as this is the 
only means of ensuring that the diagnosis can be 
made at the correct, early time (here we have 
practically the whole explanation of the enormous 
change that has taken place in the severity of 
these toxicoses during the past decade). Even 
mild cases should be admitted to hospital, prefer- 
ablv a special department, not only for treatment, 
if possible, but also for steps to be taken to draw 
the time of birth as near as possible to full term. 

Every case of haemorrhage during pregnancy 
should be treated seriously, and not only at the 
acute stage, that is, an earlier haemorrhage should 
tend to make the subsequent control more careful 
and should give rise to special considerations as 
regards the delivery. Haemorrhage in the last 
trimester should fundamentally be a cause for 
hospitalization, preferably in a special depart- 


ment. 


As regards the factors that bring about an extra 
stress in labour itself, we should point out, above 
all, the importance of treating all such exposed 
vases as cautiously as at all possible under the 
circumstances of each individual case, a rule 
which ought to be a matter of course, but is never- 
theless not always observed. Further, attention is 
valled to some points of special significance. First, 
the breech presentation. The mere fact that 14 per 
cent of all fully developed infants and 24 per cent 
of those not fully developed who die during or 
after birth show breech presentation in delivery, 
calls for two measures to be taken. In the first 
place, great importance should be attached to the 
diagnosis of the foetal position in all cases; for 
this purpose, X-ray examination should be used 
to a reasonable extent, preferably supplemented 
with pelvimetry, in order that the obstetrician 
should not, in these foetal positions, be surprised 
by a slight, comparatively mechanical irregu- 
larity. In the second place, endeavours should be 
made to secure the most gentle form of delivery 
and the most efficient assistance obtainable under 
the circumstances. Recently K ühnel (1) pointed 
out, on the basis of a comprehensive material, the 
significance of prophylactic version in pregnancy 
and of very conservative handling of the de- 
livery itself. Protracted births are another point 
of importance. In this question the author concurs 
with Greenhill in his didactic advice: as 
soon as a primipara has been in actual labour for 
18 hours, a multipara for 12 hours, a careful and 
well-considered revision should be made of the 
whole process of labour and the state of the 
patient. This does not mean that the obstetrician 
should intervene actively at this joint, seeing that 
the vast majority of cases call for no intervention 
at all; he should, however, revise the anamnesis, 
examine thoroughly and consider carefully what 
steps to take. 

The last point to be dealt with here is the use 
of caesarean section for the sake of the infant’s 
prognosis. In Denmark we seem so far to have 
taken a stricter view on the question of indications 
for caesarean section than is the case in many 
other countries, and on the whole we seem to 
have been quite right. But the question is whether 
the development has not now reached a point 
where it would be justifiable ta pav more regard 
than hitherto to the prognosis of the infant. How- 
ever, the obstetrician’s deliberations on this 
problem cannot be stereotyped. He should always 
bear in mind that the risk to the mother is 
greater in the case of caesarean section than if 
she has delivered in the natural way (according 
to Brandstrup & Schou (2) the mortality 
percentages in Denmark in 1950 were 1.9 and 0.5 
respectively), that the risk to the mother is 
especially great in the case of infection, eclampsia, 
or protracted birth, and that caesarean section in 
itself causes a slight rise in the perinatal mortality. 
On the other hand, is must be pointed out that 
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special departments with a perfect anaesthesia 
service, a well-established technique (a factor 
greatly influencing infant mortality), and in 
which the caesarean operation is performed 
exclusively by the deep cervical incision, have 
shown results closely approaching the figures for 
natural birth. 

As the frequency of caesarean section in Den- 
mark rose from 0.3 per cent in 1947 to 0.69 per 
cent in 1952 and still seems to be steadily in- 
creasing, there is reason to emphasize strongly 


THE PROPHYLACTIC USE OF 


METHERGIN 


what is said above. However, bearing these facts 
in mind, the obstetrician should in each case 
include the caesarean operation in his consider- 
ations regarding the prognosis of the infant. 
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IN DELIVERIES 


By HANS J. MOLLER & FRITZ FUCHS 


The literature available for the evaluation of 
Methergin (methyl-ergometrine) in the prevention 
and treatment of haemorrhage during the third 
stage of labour is now abundant, and all authors 
agree that the use of this semi-cynthetic ergot 
preparation will significantly reduce the blood 
loss connected with childbirth. Our previously 
published results (Brandstrup & Fuchs 
1953), based upon a large series of patients, 
showed a less drastic reduction in the average 
blood loss than many other reports, but especially 
the definite reduction in the number of severe 
haemorrhages convinced us of the great value of 
the drug. Since 1952 we have used it routinely in 
all deliveries. 

It was felt, however, that certain problems 
with regard to the method of administration of 
Methergin remained to be clarified. For this 
reason we have since 1952 treated our patients 
in a somewhat different manner than in our first 
series. One of our objectives has been to find out 
whether intravenous injection is superior to intra- 
muscular, and another to determine whether the 
immediate expression of the placenta upon the 
first uterine contraction after the delivery of the 
child is of any advantage over our old routine, 
in which the placenta was left in the uterus until 
the baby had been taken care of by the midwife, 
and the classical signs of placental separation 
had been observed. Since September 1, 1952, 
Methergin has been given to all patients, and it 
was planned to use intravenous and intramuscular 
injections alternately, and not to express the 
placenta immediately. For several reasons it has 
not been possible to give every other patient 
From the Royal Maternity Hospital, Dept. B, Rigs- 
hospitalet, Copenhagen. Head: Professor Ebbe Brand- 
strup. 

The support by Sandoz A. G.…, Basel, during this 
work is gratefully acknowledged. 


Methergin intravenouslv as planned. The group 
receiving intramuscular injection is therefore 
much larger than the other group, but fortunately 
the groups are large enough to permit statistical 
treatment. Since it is our purpose to review our 
material in a different way than in the previous 
communication, material from the old series has 
been included here. 
MATERIAL 

The cases under consideration have been de- 
livered between July 1, 1950, and February 1, 
1955, during which period about 9200 deliveries 
took place in the department. From the total 
material we have selected two large groups, 
comprizing 5,360 patients, by omission of the 
following categories: 

1) Immature deliveries with a foetal weight 
below 1000 g. 

2) Placenta praevia and low insertion of the 
placenta. 

3) Premature separation of the placenta. 

4) Caesarean sections. 

5) Forceps deliveries. 

6) Patients with episiotomv. 

7) Patients with cervical or 
tears. 

All these categories have been omitted because 
only haemorrhage from the uterine cavity during 
the third and fourth stage of labour should be 
considered in an evaluation of Methergin. This 
notwithstanding the fact that Methergin certainly 
is of no less value in such cases, by preventing an 
atonic bleeding increasing the blood loss of other 
etiology. 

The selected material has been divided into 
two parts, one consisting of essentially “normal” 
patients, and the other comprizing patients with 
one or more of the following factors, most of 
which are considered predisposing to post-partum 
haemorrhages: 


larger perineal 
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Table 1. 
A. 3894 “normal” cases, divided into four groups as described in the text. The number of retained cotyledons 
and retained placentas indicated in each group. 
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Blood loss N Retained Retained | : Retained || Retained 
in ml an cotyl. | placenta cotyl. | placenta | cotyl. placenta | cotyl. | placenta 
0-100 375 1 2 157 694 5 4 | 275 1 
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Fig. 1. Percentage distribution of blood losses in the four groups of the above table. 


A. Multiparity. 

‚ Elderly primiparae (above 30 years). 
‚ Obesity. 

‚ Hydramnios. 

3. Large foetus (more than 4000 g). 

“, Multiple foetuses. 

G. Induced labour. 

H. Precipitate labour (less than 2 hours). 
[. Prolonged labour (above 24 hours). 
J. Inertia, primary and secondary. 

‚ Toxaemia. 

‚ Previous atonia. 

M. Ether anaesthesia. 

The number of patients in each of these 13 
groups are too small for separate statistical treat- 
ment, and besides many of the patients had more 
than one predisposing factor. Taken together they 
form a quite large section of the total number of 
deliveries, owing to the fact that more than one 
half of the patients admitted to the department 
are actually or potentially complicated cases. 


Each of the two parts is subdivided into four 
groups according to the method of treatment: 


I. Patients from the first series, treated with 
0.2 mg (1 ml) Methergin intravenously at the 
delivery of the first shoulder, or after the delivery 
of the head in breech presentations. Placenta was 
expressed at the first firm contraction of the 
uterus (“active treatment”). 

II. Patients from the second series treated with 
0.2 mg of Methergin intravenously at the same 
stage, but without immediate expression of the 
placenta (“conservative treatment”). 

II. Patients from the second series treated 
with 0.2 mg of Methergin intramuscularly at the 
delivery of the first shoulder or as soon after as 
possible. No immediate delivery of the placenta 
(“conservative treatment”). 

IV. Patients from the first series treated with 
five international units of oxytocin (Pitupartin) 
intramuscularly after delivery of the baby. No 
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Table 2. 


B. 1476 cases predisposed to post-partum haemorrhage. 
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Blood loss | No. Retained |_No. Retained No. Retained No Retained 
in ml cotyl. | placenta cotyl. | placenta, cotyl. | placenta cotyl. | placenta 
0-100 || 140 67 259 2 2 106 1 
100-200 102 1 2 18 | 159 1 94 1 
Î 
200-300 37 2 | s2 | 108 1 1 59 2 
300-400 | 16 10 46 31 2 
400-500 6 1 4 30 2 15 
500-1000 11 11 38 35 
4 4 7 2 3 
> 1000 1 1 4 6 
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Fig. 2. Percentage distribution of blood losses in the four groups of the above table. 


immediate delivery of the placenta (“conservative 
treatment”). 

RESULTS 
A. “Normal” cases. 

Table 1 shows the actual number of cases in 
each of the four groups of treatment divided 
according to the quantity of blood lost. Also indi- 
cated in the table is the number of retained 
cotyledons and placentas in each group. Fig. 1 
shows the percentage distribution graphically, 
the columns indicating haemorrhages above 500 
ml being specially marked. It is evident that the 
results of Group I are the most favourable, having 
the smallest percentage of pathological haemor- 
rhages and the highest percentage of patients 
losing less than 100 ml blood. Group IV has the 
least favourable results, and Groups II and III 
fall in between. When the percentages of patho- 
logical haemorrhages are compared statistically, 
it is found that while the difference between 2.2 % 
for Group I (Methergin intravenously and active 


(oxvytocin 
is sta- 


treatment) and 7.6 % for Group IV 
intramuscularly conservative treatment) 
tistically significant, the difference between each 
of these groups and Group II and III is of low 
significance. The difference metween Group II 
and III is not significant with regard to patho- 
logical haemorrhages, but Group II has a signifi- 
cantly higher proportion of blood losses below 
100 ml than Group II. 


B. Cases predisposed to post-partum haemorrhage. 

Table 2 and Fig. 2 are arranged in the same 
way as Table 1 and Fig. 1. Here again, Group Ì 
is the most favourable and Group IV the least 
favourable, the difference in the percentage of 
pathological haemorrhages being highlv signifi- 
cant. Even between the Groups II and III and 
Group IV the differences are significant. Group 11 
and III are probably identical, and the difference 
between these groups and Group I is probably not 
significant. 
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Table 3. 


The percentage of “pathological haemorrhages’ 


and of retained cotyledons and placentas in the previous 


Scandinavian communications. (Unfortunately the lower limit of the pathological haemorrhages varies 
from author to author, making a direct comparison impossible.) 


Vol 3 no 2 





METHERGIN TREATED (intravenous injection) 








CONTROLS 











Authors Treatment Pathological Retained | | Pathol. Retained 
No. of placental haemorrhage cotyl. plac. | No. haem. cotyl. plac. 
stage lower limit °% %o % | %o %o %o 
B WE nee een cell 126 Active 500 ml 1.6 0 0 0 
Keen; POD... serves | 300 si pe 1.7 300 10 
EE: BBE onereanened 1000 Conservat. en 83 0.1 1.1 1000 10.9 02 1.0 
aaneen an ed 200 «_ Active u 8.3 0 1 215 14.9 0 1 
OR eeen ee 1000 e) 600 ml 0.7 06 0.9 1000 6.7 0.1 1.0 
Brandstrup & Fuchs, 1953... 1564 ie 500 ml 1.3 0.7 2.2 1668 11.4 1.4 1.6 
ER eonobnnraninsd 3137 Conservat. de 19 09 2.5 6073 13.2 0.9 1.1 
Rauramo & Vataja, 1954..... 1000 Active _ 2.3 0.9 3.1 1000 9.4 3.3 1.5 
DK Besar neen 1365 Conservat. 525 ml 6.4 0.5 2.9 972 13.8 06 0.5 





DISCUSSION 

A direct comparison between our material and 
the series reported in the literature is hardly 
possible. Since very many of our patients are 
admitted on account of actual or potential com- 
plications, our material is different from that of 
most other hospitals, and even through a selection 
it is impossible to obtain comparable material. 
Besides, most authors differ with regard to defi- 
nitions, to technique employed for the estimation 
of the blood loss, and to the statistical treatment 
of the results. 

Recently, Soi va has reviewed the extremely 
voluminous literature on the management of the 
third stage of labour and has presented a very 
large and convincing material in favour of the 
use of oxytocic drugs prophyvlactically. For this 
reason, mainly the Scandinavian experiences will 
be discussed. In Table 3 we have put together the 
results of trials of Methergin from eight Scandi- 
navian hospitals and of the use in a series of 
home deliveries (Keern). It will be seen that 
the difference with regard to pathological haem- 
orrhages between the experimental series and 
the control material are generally more pro- 
nounced than in our own previous series and in 
the present material. We are unable to offer any 
explanation for this fact. 

While our own material would seem to indicate 
that the prophylactic use of 0.2 mg Methergin 
intravenously upon delivery of the first shoulder 
and the active management of the placental stage 
through expression of the placenta upon the first 
firm contraction of the uterus would give the 
lowest rate of pathological haemorrhages, both 
Hällqvist from the School of Midwifery in 
Gothenburg and Soi va from the Finnish School 
of Midwifery have obtained excellent results with 
conservative management of the placental stage. 


Most other authors stress the importance of the 
immediate expression of the placenta, but our 
own results do not indicate that this factor is 
of major importance. In fact, not even the intra- 
venous administration of the Methergin would 
seem a great advantage, at least in normal cases. 
In the Scandinavian countries, where a part of 
the deliveries take place in the home, this is an 
important observation. 

In Great Britain, Martin & Dumoulin 
have reported a great reduction in the number 
of pathological haemorrhages with the use of 
0.5 mg ergometrine intravenously at the crowning 
of the head, and Kimbell obtained equally 
good results with a combination of 0.5 mg ergo- 
metrine and 1 mg hvaluronidase, administered 
intramuscularly by midwives, and active manage- 
ment of the placental stage when possible. A 
combination of Methergin and hyaluronidase 
has not been tried, and the insignificant differ- 
ences between Group II and III in our material 
would not seem to indicate that much is to be 
gained by the intramuscular use of such a combi- 
nation. 

It has been feared that the use of Methergin 
intravenously at the delivery of the baby would 
increase the frequency of retained cotyledons 
and retained placentas, but there is no significant 
difference between the four groups of the present 
material, nor are there any great differences in 
the other Scandinavian materials. 


SUMMARY AND CONCLUSIONS 
Based upon a material of 5,360 vaginal de- 
liveries, divided into a group of essentially “nor- 
mal” cases and a group of cases predisposed to 
post-partum haemorrhage, the following conclu- 
sions are drawn: 
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The prophyvlactic use of Methergin in de- 
liveries significantly reduces the frequency of 
pathological post-partum haemorrhage. Intra- 
venous administration combined with immediate 
expression of the placenta upon the first uterine 
contraction after delivery of the baby will give 
the lowest rate of pathological haemorrhages, 
but conservative management of the placental 
stage and even intramuscular administration of 
Methergin gives almost as good results in normal 
deliveries. In cases predisposed to post-partum 
haemorrhage, intravenous injection of Methergin 
and active management of the placental stage 
would seem to be indicated. 
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HYPOPHYSECTOMY IN CANCER OF THE BREAST 


By ERIK ANDERSSON 


Hypophysectomy has been carried out with 
increasing frequency in the treatment of late 
stages of cancer of the breast (1, 2, 3). There is 
no unanimity of opinion in the literature on the 
subject as this report is being prepared, and it 
is very difficult, at present, to form a picture of 
the value of the treatment. It should be made 
clear, therefore, that hypophysectomy in cancer 
of the breast is still in the experimental stage; 
that is, only the most advanced cases are sent 
for operation. In other words, some of the 
patients undergoing operation have come so late 
that despite successful procedure, they are not 
fortunate enough to obtain any real remission 
following operation. But in those cases where 
there is a good post-operative result in patients 
who were otherwise out of therapeutic range, it is 
so inspiring that, despite some poorer results, 
we must certainly continue with this treatment. 


MATERIAL 

Twenty patients have been operated on in this 
series, all suffering from cancer of the breast, 
all with metastases. The patients were not sent 
for operation until all previous treatment had 
failed (surgery, X-ray, hormone therapy). All 
patients, before operation, were informed of the 
nature of the procedure, and that by undergoing 
it, they had a chance of gaining a shorter or 
longer remission, but that we could not foretell 
the result. The patients treated were from 40 to 68 
vears old, and they had had their breast malignan- 
cies diagnosed from 1 to 14 vears previously. 
From the Neurosurgical Department, The University 
Hospital (Rigshospitalet). Chief: Professor E. Busch 
and the Copenhagen Radium Centre. Chief: Profes- 
sor Jens Nielsen. 


All the patients were treated before operation 
as follows: immediately before operation they 
were given 200 mg of cortisone intramuscularly, 
and after completion of the operation, they were 
given another 200 mg. The first dav after the 
operation, they were given 150 mg Xx 2; the 
second day 100 mg x 2; the third day 75 mg Xx 2; 
the fourth day 50 mg x 2; and thereafter 25 mg 
x 2. It was not until the fifth day that the corti- 
sone was given orally, because it was feared that 
postoperatively the patients might vomit, and 
therefore one could not be certain that they had 
received the proper dose of cortisone. Cortisone 
was not used in the pre-operative treatment, as 
some investigators have done, because of the 
danger of cerebral edemo. In some cases, despite 
the stated dosage, symptoms of beginning adrenal 
insufficiency occurred during the post-operative 
course; this condition changed rapidly after 
100—200 mg of hydrocortisone in glucose had 
been given intravenously. In no case has it been 
necessary to employ other treatment. In those 
cases in which we saw the above-mentioned slight 
adrenal insufficiency, the patients, before being 
operated on, had all received cortisone treatment 
by way of experiment as a cancer-inhibiting 
remedy. 

RESULTS 

Tables I and II give a summary of the patients’ 
illness and the effect of hypophysectomv. Good 
results were obtained in 9 out of the 20 cases 
operated on and constituting this series. The 
cases in which we have described the results as 
“Good” (Table III) constitute those in which the 
patient’s pain has completely vanished and the 
growth of the metastases has been retarded: in 2 
cases, the skin metastases have been shown to be 
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Table 1. 
Effect of Hypophysectomy in 20 Women Suffering from Cancer of the Breast with Metastases. 
8 E ihk hiken 
je Age nand Cancer Metast. Metastases Cancer typer Effect of hypo- 
& diagn. diagn. Localisation ” physectomy 
1 59 1945 1949 1953 skin, local, pulm. carc. solidum good 
2 65 1940 1941 1953 bone, pulm., local adenocarcinoma no 
3 56 1946 1949 1953 bone, hepar, brain carc. solidum no 
+ 47 1953 1948 1953 local, pulm. carc. solidum good 
5 40 1953 1949 1952 local, bone carc. solidum no 
6 56 1952 1952 1954 local, hepar, bone carc. solidum no 
7 44 1954 1952 1954 local adenocarcinoma no 
8 54 1952 1952 1955 local carc. solidum good 
9 50 1954 1951 1954 local, bone carc. solidum gocd 
10 42 1954 1954 1954 bone, pleura, hepar carc. solidum no 
11 48 1949 1948 1954 local, bone carc. solidum good 
12 45 1954 1946 1954 local, bone adenocarcinoma no 
13 60 1953 1951 1953 local, bone ductus carcinoma good 
14 59 1950 1950 1953 local, bone carc, solidum no 
15 40 1953 1953 1954 local, bone adenocarcinoma good 
16 44 1954 1952 1953 local, bone, adenocarcinoma no 
hepar, pulm. 
17 45 1951 1950 1953 local, bone, carc. solidum no 
skin, pulm. 
18 63 1946 1954 1955 local, bone carc. scirrhosum good 
19 58 1949 1949 1953 local, bone carc. solidum good 
20 68 1936 1953 1955 local, bone carc. solidum no 
Table II. 
Effect of Hypophysectomy in 20 Women Suffering from Cancer of the Breast with Metastases. 
Substitution 
hd therapy 
S Postoperative Complications f Other medica- Length of life after 
z corti- | thyre- : : : Cause of death 
je course sight smell sone | oidin tion operation (in months) 
Ge in mg ‘in units 
1 uncomplicated unchanged unchanged 50 50 — 12 
2 p trans. n. 
optici dxt. ze 50 50 — died after 12 months virus infection 
3 bilateral unchanged ná 50 50 - died after 18 days 
parotitis 
4 uncomplicated trans. n. 
optici dxt. ai 50 50 pitressin died after 12 months 
5 pneumonia unchanged en 50 50 — died after 3 days pneumonia 
6 uncomplicated a - 50 50 pitressin died after 1 month uremia 
7 as _ 50 50 —— 3 
8 ie „ e 50 50 pitressin 3 
9 ni trans. n. 
optici dxt. ” 50 50 —— 6 
10 had trans. n. 
optici dxt. ai 50 50 -— died after 2 months pneumonia 
11 en unchanged _ 50 50 - 
12 ii - a 50 50 —— died after 5 months generalized 
carcinomatosis 
13 ne si 50 50 - 5 
14 ee - 50 50 -—— died after 1 month 
15 m trans. n. 
optici dxt. we 50 50 — 12 
16 ie unchanged ” 50 50 — died after 3 months generalized 
carcinomatosis 
17 il ” Er 50 50 - 8 
18 N n 50 50 - 4 
19 u wi ad 50 50 — 14 
20 pr trans. n. 
optici dxt. Ee 50 50 — died after 4 months embolia a. 
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beginning regression. In no case has total disap- 
pearance of metastases or the primary tumor been 
seen, but the remission obtained in the above-men- 
tioned cases is nevertheless very remarkable 
when one considers the condition of the patients 
before operation. All the patients who have gained 
a remission have ceased using analgesics and 
most of them have been able to live normal lives 
to a certain extent; only 2 patients, however, 
have been completely fit for work. Weight has 
increased and blood tests have become normal in 





Table III 


Effect of Hypophysectomy in 20 Women Suffering 
from Cancer of the Breast with Metastases. 











all the patients who have gained a remission. In 
the remaining cases, where nothing has been 
accomplished by the procedure, this is due, in 
all probability, either to the fact that the patients 
were operated on in too poor a condition or be- 
cause the hypophysectomy was not complete 
(Table IV). Table IV refers to the function tests 
which have been carried out as routine on all 
patients to assess whether or not the hypophysec- 
tomy has been total. The Adrenalin test is related 
to pituitary function and the ACTH test to 
adrenal gland function. The 17-ketosteroid excre- 
tion also gives an expression of adrenal gland 
function. [131 uptake is employed as an expres- 
sion of thyroid gland function. The glucose toler- 
ance curve and the insulin sensitivity test have 


Observa- B ' Ees n e s 
bras nie ar” of dn ==" on: not been used because the first is very uncertain 
a k e NN ° 
 ……_…_ DEE. OOEDEE …… (4) and the other very risky, as shown in the 
1 12 decreased regression literature, which mentions several deaths after 
2 8 less unchanged the latter test (4). The last column in Table IV 
3 0 mn ilt refers to whether the hypophysectomies have 
8 " eam mart maand been total or subtotal. This assessment, of course, 
5 1 unchanged aggravated can be accurate only in the cases in which we have 
7 3 less unchanged done an autopsy on the patients; it can be seen 
8 3 decreased unchanged that hypophysectomy has been incomplete in 5 of 
9 6 decreased unchanged the operated cases. In these 5 cases, the function 
10 2 unchanged aggravated : 
11 3 decreased unchanged tests previously referred to also show that the hy- 
12 5 no regression pophysectomy was incomplete. In one case, how- 
13 5 no regression ever, there was an abolished thyroid function 
14 1 less aggravated (3 % uptake) although the hypophysectomy was 
15 12 decreased unchanged : mp has Gantke dikd t ales 
16 3 unchanged aggravated incomp e e, bu t 1e other ests did not indicate 
17 8 unchanged aggravated an abolished pituitary function. In assessment 
18 4 decreased unchanged then, one can demand that all the tests employed 
19 14 decreased regression suggest cessation of function and that repeated 
20 4 decreased aggravated : 
control studies also show this. 
Table IV 


Function Tests in 20 Women Suffering from Cancer of the Breast with Metastases who Underwent Hypo- 


physectomy. 





Adrenalin test 











Thorn test 


17-ketosteroider 


[ test uptake 
Hypophysectomy 


Pt. no fall in ®% fall in %% mg /day in % 
before after before after before after before after total subtotal 
1 60 10 40 0 4.3 0.4 -- 14 clinically 
2 — — — — — — - — autopsy 
3 — — - — — = autopsy 
4 15 0 30 10 6.7 1.5 18 clinically 
5 — — — — —- —_ ” 
6 25 30 40 20 9.7 0.9 wn _ 
7 70 0 60 8 3.7 14 — - - 
8 100 10 30 0 3.6 1.1 — 5.4 ” 
9 30 20 40 10 4.0 14 —- 24 : 
10 30 40 20 20 5.2 3.4 56 autopsy 
11 40 0 30 10 3.2 ‚8 —- 33 ve 
12 20 20 10 30 3.4 — 52 autopsy 
13 — 0 — 0 3.4 1.1 5 pn 
14 — — — — — 3.6 — autopsy 
15 30 0 50 5 4.8 0.3 20 di 
16 35 30 60 40 — 43 3 autopsy 
17 20 0 10 15 5.2 3.6 6 as 
18 30 0 40 0 2.5 2.0 15 ” 
19 —- 0 — 10 4.0 0.5 23 ran 
20 — 0 — 5 2.6 1.2 — a 





Tests with 1131 were carried out by Dr. Bent Strange, Finsen Laboratory, and Dr. Helge Johan- 
sen, Radium Centre, Copenhagen. 
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In clinical examination of the patients 3 to 4 
months after operation, they were found to be 
psychically normal, although perhaps a little slow 
in reaction. External appearance was normal, 
not myxedematous. Skin color was a little pale, 
which was probably due to pigment loss, probab- 
ly caused by the lack of intermediate pituitary 
hormone; the hair was normal, and there was no 
muscle atrophy; on the other hand, the salivary 
glands and breasts were atrophic. The patients 
offered nothing else abnormal. Appetite was good 
and other functions in order. Diuresis was from 
2 to 4 litres, with low specific gravity. If diuresis 
was too great, the dose of cortisone was de- 
creased, causing a fall, as cortisone has an anta- 
gonistic effect on the antidiuretic hormone (5). 


DISCUSSION 

In assessing the series, one should only include 
the cases where the hypophysectomy has been 
total. In ‘this way, a definitely higher rate of 
recovery is arrived at. In the whole series, 9 out 
of 20 gained remission; on the other hand, if 
the incomplete hypophysectomies are omitted, 9 
out of 15 patients have had remission of symp- 
toms; accordingly, in the first instance, the re- 
mission rate was 45 %, while in the revised 
material the remission rate was 60 %. Ganong 
et al. (6) have shown with sub-total hypophysec- 
tomy in dogs that gonad and thyroid function are 
retarded with removal of % of the gland, while 
the adrenal gland first becomes retarded with 
total extirpation. During operation it is very 
difficult to be sure that the hypophysectomy is 
complete, but it is only in these cases that one 
can expect to get good results. Re-operation is 
generally very difficult, partly because it is 
difficult to persuade the patients into another 
procedure, and partly because, in the time that 
has elapsed, they have become so much worse. 
In some cases where function tests have demon- 
strated that the hypophysectomy was incomplete, 
X-ray treatment of the pituitary region has been 
tried without effect; the cellular tissue has, as 
expected, not reacted to this treatment. One can 
therefore conclude that when hypophysectomy 
is undertaken, it must be total; otherwise the 
procedure is worthless. We then come to the 
question as to whether one should undertake both 
adrenalectomy and hypophysectomy, which will 
increase the chance of obtaining cessation of 
gland function. The sub-total hypophysectomy 
an probably bring about a transient retardation 
of gland function, but after a shorter or longer 
period there is function again to practically the 
same degree as before. 

If we wish to assess the value of hypophysec- 
tomy in cancer of the breast, there is, as already 
stated in the introduction, very little we can 


conclude as vet from this and other reported 
work, as hypophysectomy is carried out in very 
advanced cases. The good results suggest, how- 


ever, that we can indeed procure a remission of 
shorter or longer duration with this procedure. 
Judging from the results, we cannot yet say in 
which cases this remission can be obtained, but 
we can, however, observe that patients with liver 
and brain metastases probably do not achieve 
any remission with hypophysectomy. Therefore, 
in all probability, the patients should be operated 
on at an earlier stage, before these complications 
arise, possibly immediately after sterilization. 

The procedure is a relatively minor one and 
can be carried out on patients who are bad oper- 
ative risks. In the beginning it was thought ‘ne- 
cessary to transect one optic nerve in order to 
give enough room to accomplish complete hypo- 
physectomy; however, after the first few cases, 
this practise was discontinued as it was found 
that the hypophysis can be completely removed 
between the optic nerves without damage to 
either. Results have shown that there is no diffi- 
culty in living a normal life without the pituitary 
gland. There is thus no reason to show reserve 
with the procedure from the point of view of 
the patients’ being invalided to a very pronounced 
degree. 

On theoretical grounds, hypophysectomy is to 
be preferred to adrenalectomy, when patients 
with cancer of the breast show no further bene- 
fits from sterilization treatment, as atrophy of 
all gland tissue producing steroid hormones 
should be achieved with hypophysectomy. It 
seems to be important, also, to remove the growth 
hormone, as Pearson et al. (7) have shown 
that supplying somatotropin can augment the 
growth of bone metastases after hypophysectomy. 
zrowth stops again after administration of soma- 
tropin has ceased. 

SUMMARY 

Twenty patients suffering from cancer of the 
breast bone metastases were treated by hypo- 
physectomy after previously employed treatment 
had been of no avail. Good results were obtained 
in 9 cases. In 5 cases the hypophysectomy was 
not total. The importance of a total hypophysec- 
tomy is pointed out in the discussion, as other- 
wise one cannot expect to obtain atrophy of the 
adrenal glands. 

This study was made with aid from the Danish Na- 
tional Anti-Cancer League. 
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APPLICATION OF CONTINUOUSLY RECORDING 
DYE COLORIMETER TO DETERMINATION OF CARDIAC OUTPUT 
BY THE DYE INJECTION METHOD 


By WALTHER FALHOLT and JORGEN FABRICIUS 


Determination of the rate of blood flow by 
injection of a foreign substance into the circu- 
lation was originally introduced by Hering in 
1829. Stewart (1897), Henriques (1913) 
and Hamilton (1928) have developed the 
technique and applied the method to cardiac 
output determination. 

The theory of cardiac output determination by 
the dye injection method is based upon the 
assumption that satisfactory mixing of the indi- 
cator particles with the blood occurs, so that the 
rate of flow of the indicator from the site of 
injection to the place of registration is an ex- 
pression of the rate of blood flow, and the 
dilution of the dye in the blood can thus be 
correlated with cardiac output. 

Various indicators have been used. Certain 
criteria will have to be considered when the 
choice of indicator is made. 1) The. indicator 
must be easily recognisable in the blood or 
plasma. 2) The indicator must have no injurious 
effect on the organism in the doses necessary 
for injection. 3) The indicator must not disappear 
from the blood during its passage from the place 
of injection to the place of registration. 4) It is 
desirable that the indicator be eliminated from 
the organism within a reasonable time. 

At the present time Evans blue dye or various 
isotopes are most commonly used. Dow et al. 
(1946) have shown that although Evans blue is 
bound to the serum proteins (Ra wson, 1943) 
and most radioactive indicators used are attached 
to the erythrocytes, differences between the rate 


From the Medical Clinic B, The University Hospital, 
(Rigshospitalet), Copenhagen. 
Physician-in-chief: Professor Erik Warburg. 


of flow of the two types of indicator injected 
into the circulation are insignificant. 

The dye injection method as performed to-day 
is carried out according to two principles: 1) the 
instantaneous injection method, where a certain 
amount of dye is injected as fast as possible, and 
2) the continuous infusion method, where dye is 
injected at a constant rate over a certain period. 

In both methods dye is generally injected into 
a vein or through a cardiac catheter into the 
right side of the heart or pulmonary artery, and 
dye concentration is registered in a systemic 
artery, brachial or femoral. A typical recording 
of dye dilution curve, obtained after instantane- 
ous injection of Evans blue into the pulmonary 
artery and registration of dye concentration in 
blood from a femoral artery is illustrated in Fig. 1. 
After the injection of the dye into the pulmo- 
nary artery, an interval of time elapses before the 
dye appears in the femoral artery. This time 
interval is the circulation time from the pulmo- 
nary artery to the femoral artery. Subsequently 
the dye concentration increases, reaches a maxi- 
mum, and then gradually decreases, úntil recircu- 
lation of dye results in a second increase of dye 
concentration. During the following minutes the 
dve concentration fluctuates because of repeated 
recirculations of dye, and finally the dve concen- 
tration remains constant, corresponding to total 
mixing of dye with the blood in the organism. 
During the hours following, the dye concen- 
tration will slowly decrease due to passage of dve 
through the capillary walls into the tissues. The 
dye is furthermore removed by phagocytosis in 
the various reticulo-endothelial organs, such as 
the von Kupfer cells of the liver (Bernick et 
al., 1955). Some dye is lost by excretion. How- 
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Fig. 1. 
Dye dilution curve obtained after injection of 15 mg of Evans blue dye into the pulmonary artery, and 
registration of dye concentrations in blood from femoral artery. Distance between the heaviest lines cor- 
responds to five seconds. 
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ever, minimal amounts of dye have been demon- 
strated in the blood as long as 60 days after the 
injection (Conolly & Wood, 1954). In the 
doses generally used for cardiac output determi- 
nation, 5 to 40 mg, Evans blue has no injurious 
effect on the organism. Injection of larger amounts 
of dye, 60 to 80 mg, may result in a reddish-blue 
coloration of the skin. This coloration disappears 
within a couple of weeks. 

Cardiac output may be calculated from the dye 
curves as proposed by Kinsman, Moore & 
Hamilton (1929). The main problem is the 
difficulty of estimating only dye which has passed 
once to the place of registration, i. e., exclusion 
of recirculated dye, so that the same dye is not 
measured twice. Hamilton et al. have intro- 
duced a method of correction for the influence 
of recirculation. The dye curve is plotted on 
semilogarithmic paper, the concentration as 
ordinate, the time as abscissa. The linear down- 
slope of the dilution curve, before recirculation 
sets in, allows for extrapolation of the dye curve 
to the zero line (Fig. 2). According to Ham i l- 
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Fig. 2. 
Plotting of the dye curve (Fig. 1) on semilogarithmic 
paper. Ordinate concentration, abscissa — time in 


seconds. Extrapolation of the linear part of the down- 
slope of the dilution curve to the abscissa is 
illustrated. 


ton, cardiac output per minute can then be 
calculated from the dye curve by the formula: 


EN NR BN 
s nn area 


where I is the amount of dye injected in mg, c = 
the mean concentration, t = the time in seconds 
between the appearance of dye and the inter- 
ception of the extrapolated downslope of the 
dilution curve with the abscissa, area — the 
area under the curve and its extrapolation (Fig. 
2). The area under the curve may be measured 
by planimetry, or by reading the concentration 
of dye for each second and adding the readings. 
Cyvin (1949) has developed a formula for 
calculating the area under the extrapolated part 
of the dye curve. Nylin & Hedlund (1949) 
have applied the Hamilton formula to radio- 
active isotopes. 

The continuous infusion method results theore- 
tically in a plateau of dye concentration until re- 


circulation sets in. Subsequently the dye con- 
centration will increase further as the recirculated 
dye is added. Cardiac output can be calculated 
from the formula: 


Goo. CG 
where I is the quantity of dye (mg) delivered 
per minute, and C is the dye concentration at 
the plateau (mg per liter) of the dye curve. 

The continuous infusion method has been ex- 
posed to considerable criticism by Hamilton 
& Remington (1947) and Howard, Ha- 
milton & Dow (1953), who claim that a 
plateau level of concentration is only very seldom 
seen when dye is injected into a vein, as recircu- 
lation sets in before such a plateau level can be 
achieved. Other investigators, however, have 
maintained the validity of the continuous infusion 
method (Raschkind & Morton, 1949, and 
Shepherd & Wood, 1955). 

The validity of the instantaneous injection 
method has been demonstrated by comparison 
of the method with other methods of measuring 
cardiac output. 

Henrigques compared his results by the 
dve injection method with the figures obtained 
by a flow meter inserted into the ascending 
aorta in dogs. The two methods agreed within 6 
per cent. 

Kinsman et al. examined the dye injection 
method in artificial circulatory systems and 
heart-lung preparations, where the flow could 
be directly measured. A fair agreement was 
demonstrated. 

Asmussen & Nielsen (1953) compared 
the dye injection method with Grollman’s 
acetylene gas method and found differences not 
statistically significant. Many investigators have 
compared the dye injection method with the 
F i ce k method, the application of which to humans 
was made possible by the introduction of cardiac 
catheterization (Hamilton et al. (1948), 
Werkö et al. (1949), Kopelman & Lee 
(1951), Shadleet al. (1953), Peterson et al. 
(1954), and Gilmore et al. (1954)). It is 
generally agreed that there is no systematic 
difference between the methods, and correlations 
are usually within 20 per cent. In certain cases, 
however, large deviations of more than 50 per 
cent are found between simultaneous determi- 
nations of cardiac output by the two methods. 
This has been assumed to be due to spontaneous 
variations in cardiac output. Cardiac output 
measurement by the dye injection method is 
based upon curves often of only 15 seconds 
duration, while the Fick method gives the 
average cardiac output over the time of sampling 
of blood and collection of expired air, one to 
five minutes. As patients submitted to cardiac 
catheterization cannot be considered to be under 
absolute basal conditions, this difference in time 
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may be the reason for the larger discrepancies 
sometimes obtained. Fluctuations in cardiac out- 
put due to the respiratory cycle have also been 
maintained as the cause of discrepancies. 

Recently Shadle et al. and MceIntyre et 
al. (1951), like Henriques, have compared 
the dye injection method with rotameter readings. 
Shadle et al. found maximal differences of + 
29 per cent, — 10 per cent. MelIntyre et al. 
found that the dve output was 10 to 21 per cent 
higher than rotameter flow. Their rotameter, 
however, was inserted in the aorta above the 
origin of the coronary arteries, and coronary 
flow was thus not included in the rotameter 
figure. 

In acute hypoxemia larger deviations are found 
between the Fick and dye method, up to 85 per 
cent (Motley et al. 1947, Fishman et al, 
1952, Nahas et al. 1953, Hamilton et al. 
1950). The dye injection method under these 
circumstances is considered the more reliable 
method. 

As pointed out by Dow (1955), the dye dilu- 
tion curve in certain instances is not exponential, 
but of a bulbous shape. This pattern of dye dilu- 
tion curve is found especially in cases with large 
central volumes (heart volume and blood volume 
in the lungs) and low cardiac output. This 
distortion of the dye curve may be due to early 
recirculation, which in certain instances occurs 
as early as 10 to 21 seconds after the initial 
appearance of the dye. (Sutton et al., 1950). 
Rossi et al. (1953) attempt a different expla- 
nation. The bulbous type of dilution curve is 
often found in congestive heart failure, and thev 
assume that the distortion and prolongation of 
the dye curve is partly due to the slow laminar 
streaming of blood in the arm vein, where injec- 
tion of dye was performed. D o w has empirically 
developed a formula for the calculation of cardiac 
output from these abnormal curves. 

It has been experienced, as could be expected, 
that the more central in the circulation the dye 
is injected, the higher the maximal concen- 
tration, the steeper the downslope of the dilution 
curve, and the more extensive the dilution of dye 
before recirculation sets in. Consequently, the 
extrapolation of the dye curve is shorter and 
more exact. It must thus be considered preferable 
to diminish the distance between the site of 
injection and registration as much as possible. 
A dye curve obtained after injection of dye into 
the right ventricle and sampling of blood through 
a cardiac catheter from the pulmonary artery is 
illustrated in Fig. 3. 

Use of the dye injection method has been 
limited because of the laborious spectrophoto- 
metric determination of the dye concentrations 
required in Hamilton’s method. Blood samples 
are obtained by a special sampling device in 
small heparinized test tubes for a period of 40 
to 50 seconds, each test tube collecting blood over 








Fig. 3. 
Dye dilution curve obtained after injection of 15 mg 
of Evans blue dye through the shorter lumen of a 
double lumen catheter into the right ventricle, and 
sampling of blood through the longer lumen of the 
catheter from the pulmonary artery. 


one- or two-second periods. The blood in the 
test tubes is centrifuged and the plasma pipetted 
off. Subsequently, the dye concentration in the 
plasma from each test tube is determined spec- 
trophotometrically, as described in detail by 
Gibson & Evans (1937). Errors may be in- 
troduced by hemolysis in some of the test tubes 
or by other differences in opacity between the 
blank and the dyed plasma. These errors may 
be avoided by precipitation of the protein bound 
dye and subsequent solution of the precipitate 
in distilled water. 

In recent vears, the use of the dve injection 
method has been highly facilitated through the in- 
troduction of apparatus for continuous recording 
of Evans blue dve concentrations in whole 
blood (Friedlich, Heimbecker & Bing, 
1950, Shadleet al. 1953, Falholt & Kaiser 
1955). These types of apparatus allow for con- 
tinuous sampling of blood from an artery or 
through a cardiac catheter and register directly 
the dye concentration in the blood. Milnor 
et al. (1953) and Wood &Geraci (1948) have 
applied ear oximeters to the determination of 
E vans blue dye concentration. Although this 
latter method does not involve blood sampling 
it is not painless. The ear piece is unpleasantly 
warm, and before cardiac output determination, 
the ear has to be warmed up to produce vaso- 
dilatation, as the greater the amount of blood 
between the lamp and photo-cell, the greater will 
be the changes in optical density which will 
occur when E vans blue is added to the blood. 
MceNeelvy et al. (1954) have maintained that 
ear oximeters do not give exact measurements 
of cardiac output, and because of difficulty in 
adapting the ear piece to the ear, stability of base 
line is difficult to obtain. 

The present paper describes the application 
to cardiac output determination of the apparatus 
constructed by Falholt & Kaiser. This ap- 
paratus has the advantage over other apparatus 
that high sensitivity to Evans blue can be 
employed, as a correction is introduced for blood 
density changes due to spontaneous variations 
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in blood oxygen saturation. The necessity of this 
correction is described in detail by Falholt 
& Kaiser (1955). Furthermore, the sensitivity 
of the apparatus is independent of changes in 
hematokrit values from one patient to another, 
so that repeated calibration of the instrument for 
ach patient is not necessary. 


PROCEDURE 

In the experiments carried out, dve injection 
was performed through a cardiac catheter into 
the pulmonary artery, in three cases into the 
right ventricle, in which case blood was sampled 
from the pulmonary artery (Pt. No. 3110, 1400, 
3692). In the other cases blood was sampled from 
a femoral artery. 

The femoral artery was anesthetized by 1 per 
cent Xylocain, where it appears below the inguinal 
ligament. Subsequently it was punctured with an 
artery needle, which could be adapted to the 
plastic tube conducting the blood to the cuvette 
of the colorimeter. The blood pressure in the 
artery is sufficient to drive the necessary amount 
of blood through the cuvette. 

Before injection of the dye, the lumen of the 
cardiac catheter was filled with Evans blue 
(24 per cent), so that during injection the actual 
amount of dye entering the circulation equalled 
the amount leaving the syringe. The syringes used 
for injection were calibrated with mercury. The 
dve was injected as rapidly as possible, in one 
to two seconds, dependent upon the size of the 
satheter used. When blood was sampled from the 
pulmonary artery, the dye was injected through 
the shorter lumen of a double lumen catheter 
into the right ventricle. The blood was sampled 
through the longer lumen of the catheter by a 
special suctioning system, described elsewhere 
(Falholt & Kaiser, 1955). 

Prior to the registering of E vans blue concen- 
trations, the colorimeter was allowed to warm 
up for about 3 minutes. Blood was then allowed 
to flow through the cuvette from the femoral 
artery (or pulmonary). Within a few seconds 
optical balance was established and a suitable 
base line was chosen by turning the light adapter 
knob of the apparatus. 5 to 20 mg of Evans 
blue were then injected, the amount being roughly 
estimated from the size of the patient, taking into 
consideration the desirability of obtaining as 
large excursions of the dve curve as possible, 
these being a maximum of 10 cm on a paper 
breadth of 12 cm. When the first dye curve was 
registered by the direct writing system, and the 
dve concentration was stable, another injection 
of dye was performed as a check on the cardiac 
output calculation. Immediately after the re- 
cording of the last dye curve, the plastic tube 
was disconnected from the artery needle, and 
distilled water was suctioned through the cuvette 
in order to prevent clotting of blood in the 


cuvette. 


The double cardiac output determination by 
the dve injection method was performed simul- 
taneously with cardiac output determination by 
the Fick principle in the following way: 

At the same time as collection of expired air in 
a Douglas bag is started, blood samples are 
withdrawn from the pulmonary artery and femoral 
artery for determination of oxygen content. Ex- 
pired air is collected over a 3 minute period. 
After the elapse of % to 1 minute of air collec- 
tion, the first dye injection is made. The last dye 
injection is performed at the end of the 3 minute 
period. 

By means of a calibration curve for the colori- 
meter, the concentrations of Evans blue cor- 
responding to the deflection of the dye curve 
from the base line were read for each second. 
The concentrations were plotted on semilogarith- 
mic paper against time, and recirculation was 
corrected for according to Hamilton, by ex- 
trapolation of the linear part of the downslope 
to the zero line. Cardiac output was calculated 
by the Hamilton formula. 


The expired air was analyzed by means of the 
Krogh modification of the Haldane appara- 
tus. Double checks were required to within 0.05 
vol. per cent oxygen. The total of collected air 
was measured by a gas meter of Bohr'’s type 
and the oxygen consumption per minute was cal- 
culated. The blood samples were analyzed by the 
van Sly ke method. Double determinations were 
required to check to within 0.2 vol. per cent of 
oxygen. 


RESULTS AND DISCUSSION 

The patients examined included normal cases, 
mitral valvular disease and coronary artery dis- 
ease cases and others. 

In all cases except three, the linear downslope 
of the dilution curve was well defined, by at 
least 5 points. In three dye curves the downslope 
was slightly bulbous, though allowing extrapol- 
ation of the dilution curve with fair exactness. 

The findings of earlier investigators, that there 
is no systematic difference between cardiac out- 
put determinations by the Fick and dye in- 
jection methods, were confirmed. Comparison of 
the figures obtained by the two methods (Table 
1), is illustrated in Fig. 4. In 25 per cent of the 
vases differences were found of between 20 and 
40 per cent. In the rest of the cases the differences 
lay within 20 per cent. 

Fig. 5 illustrates comparison of double deter- 
minations of cardiac output by the injection 
method, performed as earlier mentioned. Even 
in cases where rather large discrepancies were 
found between the Fick and dve output, the 
double determinations by the dve method checked 
to within 15 per cent. 

Considering that the dye curves are recorded 
during the sampling of air for the Fick output 
determination, i.e. spread over the period in 
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Comparison of simultaneous cardiac output deter- 
minations by the Fick principle (abscissa) and the 
dye injection method (ordinate). The significance of 
the difference between the methods has been calcu- 
lated according to “Student's” t-test. The probability 
that the difference is insignificant, is between 60 and 
70 per cent (P < 70 per cent). Standard deviation of 
the differences: 0.69 litres») 
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Comparison of cardiac output determinations from 

two dye dilution curves recorded during the 3 minute 

sampling period of expired air for Fick output deter- 

mination. (P < 70 per cent). Standard deviation of 
the differences: 0.31 litres. 


which cardiac output is averaged by the Fick 
principle, for which reasons are earlier mentioned, 
fluctuations in cardiac output due to respiratory 
fluctuations, or bad “steady state”, hardly seem 
to explain the discrepancies between the two 
methods. The reason must be sought in the funda- 
mental difference between the two principles of 
measuring cardiac output. 


%) Statistical calculations have kindly been made by 
Drs. N. Tygstrup and K. Winkler. 


SUMMARY 

Application of the continuous recording dye 
colorimeter constructed by Falholt & Kaiser 
for the determination of cardiac output by the dve 
injection method is described. The high sensi- 
tivity of the apparatus allows for the recording of 
dye dilution curves after injection of relatively 
small amounts of E vans blue dve, 5 to 20 mg. 
This makes possible repeated determinations of 
cardiac output. 

Cardiac output is determined simultaneously 
by the Fick and dye injection methods. In 75 
per cent of the determinations the results by the 
two methods agreed to within 20 per cent. In the 
rest of the cases differences ranged between 20 
and 40 per cent. Double determinations of cardiac 
output by the dve injection method checked to 
within 15 per cent. The reason for the discre- 
pancies between the Fick and dve injection 
determinations of cardiac output is discussed. 





Table 1. 

O0. A-V Cardiac output litres /m?/min. 

Pt. No. consump. diff En 
Fick Dye 1. Dve 2. 

0779 249 6.2 2.35 3.02 3.58 
1444 178 6.0 1.98 2.28 2.45 
1377 184 44 3.10 2.05 2.50 
1323 276 5.4 3.45 2.20 2.42 
3283 215 3.1 3.90 2.77 - 
0808 179 3.5 3.37 2.07 2.50 
3268 197 6.6 2.08 2.25 1.95 
1194 215 4.7 2.94 3.19 2.85 
1318 196 3.8 3.00 2.60 - 
3309 310 7.0 2.37 2.10 
3304 149 3.7 3.15 2.76 
3314 209 3.2 4.10 4.64 4.50 
3332 292 4.7 3.66 2.78 
3346 166 44 2.60 2.78 3.23 
1341 176 5.1 2.36 2.97 2.95 
3110 161 5. 2.87 2.40 
1400 194 4.8 2.68 3.34 3.28 
3692 293 3.7 4.95 „01 5.00 
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PRESSURE MEASUREMENTS IN THE HEPATIC VEINS 


By K. WINKLER, A. 


Determination of the pressure in the hepatic 
veins during catheterization has proved to be of 
practical value, particularly in the assessment of 
portal hypertension. 

This report deals with the results of such 
pressure measurements in 33 persons. 


METHODS 

The catheterization was performed as previ- 
ously stated (7). The pressure recordings were 
made by a Tybjerg Hansen electrical 
capacitance manometer (8). The mid-axillary 
line was used as zero-level. Mean pressures were 
obtained by graphical integration of the un- 
damped curve or directly by electric integration 
of the amplifier output. The manometer was 
calibrated immediately before and after each 
recording. All catheter manoeuvres were checked 
by flouroscopy. 

Pressure readings were first made from the right 
atrium, then the tip of the catheter was pushed 
as far into a radicle of the hepatic veins as possi- 
From the Medical Department B and Cardiovascular 
Laboratory, The University Hospital (Rigshospitalet), 
Copenhagen. 

(Physician-in-chief: Prof. E. Warburg). 
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ble. From a bend of the catheter in the atrium or 
in the inferior caval vein it could be seen when 
the tip could be advanced no further, and it could 
then generally be observed a few centimeters 
from the abdominal wall. In this position little 
or no blood could be drawn from the catheter, 
and when saline was injected through the cathe- 
ter, the patient often felt a dull pain in the right 
hypocondrium. 

The pressure (“occluded” pressure) was then 
recorded and the catheter withdrawn until a 
sudden drop in pressure was noted. This pressure 
(“free” pressure) was also recorded. 

Recording of all pressures was done during 
normal breathing, as breath holding, likewise as 
a Valsalva manoeuvre, often causes a rise in 
pressures. 

In most of the cases hepatic blood flow was 
determined either by the bromsulphalein method, 
as described by Bradley and co-workers (2), 
or with galactose (7) in some patients with 
cirrhosis of the liver and in jaundiced subjects, 
in whom the bromsulphalein elimination was too 
small to allow calculation. The resistance to the 
blood flow through the liver was estimated by 
dividing the transhepatic pressure gradient 
(“occluded” pressure minus “free” pressure) by 
the hepatic blood flow. The resistance is ex- 
pressed in units of mm of mercury/liters per 
minute. 
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Fig. 1. 
Pressure tracing from the hepatic vein during with- 


drawal of the catheter from “occluded” to “free” po- 
sition. The curve is electrically damped. 


MATERIAL 

Fourteen patients without signs of hepatic dis- 
ease were submitted to catheterization (mostly 
on account of suspected heart disease which on 
heart catheterization was disproved or found 
insignificant). Nine patients with cirrhosis of 
the liver were examined. Biopsy confirmed the 
diagnosis in eight cases. In one case no biopsy 
was performed. If appreciable amounts of ascites 
were present, they were evacuated before the in- 
vestigation. In addition, the material comprises 
six patients with diseases of the liver other than 
unequivocal cirrhosis, and four patients with 
significant cardio-vascular disease. 


RESULTS 

In Table I the average values and their standard 
deviations in the normal group are tabulated 
and compared with those of the patients with 
cirrhosis of the liver. The significance of the 
differences between the averages of the normal 
and pathologic cases has been calculated by the 
t-test. As the difference between the standard 
deviations was significant in the cases marked 


by an asterisk, the calculations were performed 
according to Bartlett-Scheffé’s test (6). 

Furthermore, Table I shows the upper normal 
limits, calculated on the basis of the standard 
deviation of the normal material, using t-distri- 
bution and the 95 % limit. According to this 
limit, 5 cirrhoties had “normal” occluded he- 
patic venous pressure, and one of these also had 
“normal” transhepatic gradient. Clinically this 
case was classified as a quiescent one. 

The average occluded hepatic venous pressure 
in the cirrhotics is somewhat below that stated 
by other workers (9, 12). This conforms with the 
fact that only two of our patients had clinical 
signs of portal hypertension. 

In one case (Number 257 of Table II) the 
occluded hepatic venous pressure could be com- 
pared with the pressure in an accessible vein of 
the abdominal wall, arising from the umbilicus. 

Generally the curves from the “free” hepatic 
vein cannot be safely distinguished from those 
of the “occluded” hepatic vein solely on account 
of the pattern. The tracings obtained during the 
occlusion of a branch of the hepatic veins show 








Table I. 

Statistical evaluation of pressures obtained in normals and in patients with cirrhosis of the liver. 
Right Free Oeccluded Transhepatic 
attial “Free” “Oeccluded"’ minus minus resistance/ 

atrial free I/min. 

Normals 

EE EN eel ee eed noe 4.3 4.3 7.1 0 2.3 

aan as a een venne ses 2.4 2.6 2.9 1.7 1.1 0.8 

number of measurements .…................. 14 14 14 14 14 12 
Cirrhotics 

MEE > brie ae lined eos 2.1 6.0 13.8 3.9 1.8 8.0 

OE amer ow en ds on ene p 2.4 2.7 2.5 2.2 4.5 

number of measurements .……............. 9 9 9 9 9 5 

Percentage probability of difference (P %) 5% 10 % 99.95 % 9.95 % 99.95 %%*) 99.0 %%*) 

Upper limits of normal values. (95 %-limit) 9.5 9.9 13.4 3.7 5.2 4.1 





*) see text. 
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Pressure tracings from hepatic veins compared with 
pressures in an accessible subcutaneous vein of the 
abdominal wall close to the umbilicus and close to 


the groin, respectively. 


Table II. 
Pressures obtained in a group of patients with miscellaneous diseases. Figures marked with *) are above 
“normal limit” of Table 1. 





Case Sex 


No. Age Diagnosis 


Transhepatic 
resistance mm of 
merc. /l/min. 


Pressure diff. 
mm of mercury 


Pressure mm of 
mercury 


Free Oecl. 








Atrium Free Ocel. minus minus 
atrial free 

130 M 33 EE: nen eten on di en see 2.1 4.5 10.8 1.8 4.3 2.3 
132 M 38 a EO wt niem d 2.8 5.6 8.4 2.8 2.8 1.8 
271 F 29 ie ET 3.8 4.2 4.2 0 0.4 _— 
283 M 66 EN onteren neee 3.6 4.0 9.4 0.4 54%) — 
214 M 54 Cholecystectomy 1950, cirrhosis? 9.2 14,4%) — 5.2 4.0 
257 M 69 Stone of common duct .………............. 4.3 7.2 10.7 2.9 3.5 2.0 
90 M 41 Defect of ventricular septum …………………. 1.1 6.4 9.8 53%) 2.5 1.7 
226 M 20 Arterial hypertension ................ 3.0 5.6 12.3 2.1 6.7%) -— 
229 M 20 OE OR see eesnesersees 1.9 4.5 6.2 2.6 1.7 2.1 
256 M 52 Compensated heart disease .….…….….…..……. 2.0 4.8 1.1 2.8 2.3 1.7 





no characteristics apart from artefacts due to 
movements of the catheter caused by the heart 
beat. 

The results in the “miscellaneous” group 
appear from Table II, where abnormal values, 
compared with the normal limits of Table 1, 
are marked with an asterisk. It is noteworthy 
that acute viral hepatitis appearently does not 
effect the pressures. In case Number 214, who 
had increased occluded pressure, cirrhosis of 
the liver was diagnosed five years previously on 
the basis of the macroscopic appearance of the 
liver at operation. Nevertheless, the patient was 
not included in the cirrhosis group because the 
liver function tests were all normal at the time 
of examination. No biopsy was available. 

None of the cardiac patients had elevated right 
atrial pressure, and apart from slight bromsul- 
phalein retention and hepatomegaly of case 
Number 256, they had no signs of hepatic disease. 


DISCUSSION 


The identity of the level of occluded hepatic 
venous pressure with that of portal pressure has 
been demonstrated by several investigators on the 
basis of animal experiments with simultaneous 


measurement in the portal vein (10), in similar 
investigations in man during or after operation 
(1, 14), and indirectly by recording pressures in 
dilated abdominal veins (3), in oesophageal 
varices (11), in the spleen (1), in the substance 
of the liver (5), and in intestinal capillaries (4). 

When a hepatic vein îs occluded by the cathe- 
ter, the pressure in it will rise until it equals 
the pressure at a point where this vessel is in 
connexion with vessels through which blood is 
still flowing. The oecluded vessel may thus be 
said to prolong the catheter as far as this point, 
where the blood, through anastomoses, can bypass 
the vascular area blocked by the catheter. Such 
anastomoses have been demonstrated at the level 
of the sinusoids (13), and therefore the occluded 
pressure most likely represents the intrasinusoidal 
pressure. As this pressure, as mentioned, is identi- 
‘al with the pressure in the portal vein, it can 
be concluded that the essential part of the intra- 
hepatic resistance is probably situated at the 
transition between the sinusoids and the central 
vein, where a sort of sphincter mechanism has 
been described (13). 

It is seen in Table I that the average increase 
in intrahepatic vascular resistance in cirrhosis, 
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compared with the normals, exceeds the increase 
in “portal” pressure. If there is a causal relation- 
ship between these two values, this means that 
the pressure increase does not completely com- 
pensate for an increased resistance to the circula- 
tion through the liver caused by the vascular 
derangement which follows the pathological 
process. 

The ‚position of the catheter in the liver, 
whether it lies close to the anterior or the posterior 
abdominal wall, may influence the pressure by no 
more than 1.5 mm of mercury. This is, however, 
insignificant, as the standard deviation is more 
than twice this value. In twelve cases several 
measurements of occluded pressure have been 
made; the difference between two measurements 
is on the average (without sign) 1.2 mm of mer- 
cury,‚, with the standard deviation 1.4. 

The increased gradient in the cirrhotics between 
free hepatic venous pressure and atrial pressure, 
which in this material is statistically significant, 
has been previously described (1, 9) but remains 
unexplained. Narrowing and distortion of the 
larger hepatic veins and increased intra-abdomi- 
nal pressure may cause this phenomenon, but 
these factors have not been evaluated. 


SUMMARY 
Pressure measurements from 33 hepatic venous 
catheterizations, 14 in patients without hepatic 
disease and 9 in patients with cirrhosis of the liver, 
are reported. Statistically significant differences 
between these two groups are found regard- 
ing the occluded hepatic venous pressure, the 


pressure gradient between the atrium and the 
free hepatic veins, and the pressure gradient 
between free and occluded hepatic veins. The 
trans-hepatic resistance, calculated on the basis 
of the latter gradient and estimated hepatic blood 
flow, has been determined in most of the cases, 


and was found significantly increased in the 
patients with cirrhosis of the liver. 
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THE BACTERIAL FLORA OF THE CONJUNCTIVA 


SUMMARY 


By POUL 
The purpose of these investigations was to 
determine the bacterial flora on normal and 


pathological conjunctivae in all age groups. With 
a view to the pathogenetic role played by the 
bacterial flora on the skin around the eves, the 
evelids were included in the investigation. 

The material comprises 1218 conjunctivae from 
702 persons: 717 pathological conjunctivae with 
acute or chronic inflammation, and 501 normal 
conjunctivae. The pathological series comprises 
all untreated cases of conjunctivitis appearing 
for examination. By a normal conjunctiva is 
understood a mucous membrane without hyper- 
aemia, papillary or follicular swelling. In all 
other cases the conjunctiva has been considered 
pathological. The term conjunctivitis will there- 
fore include numerous very mild cases. 


OF THESIS 
BARFOED 


Technique: A platinum loop was used to remove 
the material without the patient's being anaes- 
thetized. Cultures were made on blood agar, 0.50 
per cent glucose-blood agar, ascites agar, semi- 
liquid agar and glucose-blood agar in 10 per 
cent CO2. 

A. The finding of bacteria and their relative 
frequency on the normal conjunctiva were as 


follows: 
Staphylaescens MIBRS …...-..osseeveoec ee 35.7 % 
nn aneka 71.6 % 
EN okers ornatus 32.1 % 
nen nne ni bee ew a aen 0.8 % 
DK ersatnantenansenseneseene ennn 0.6 % 
Oidium albicans, Subtilis, Proteus, each 0.2 
Pelyanierebial enlture ……...........es-eeeeee aA ' 
onmens sendenkensenent 44.5 % 
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In fermentation tests with glucose, galactose, 
maltose, sucrose, mannitol and glycogen the 
corynebacteria were divided according to Poul- 
sen’s method into the following groups in 58 


E H 
19 7 7 


In 13 cases the pneumoeseci were of Type 
and in one case of Type 14. 


B. Finding of bacteria in acute conjunctivitis: 


Staphylococcus albus 
je aureus 

ei citreus 

Corynebacteria 

Pneumococci 

Streptococci 

Coli bacteria 

Pseudomonas aeruginosa 

Oidium albicans, Alkaligenes faecalis, each 

Subtilis, Proteus, each 

Polymicrobial culture 

Sterile culture 


In the fermentation tests the Corynebacteria 
were divided into the following groups in 48 
Cases: — 


Group 
Number 


The pneumococci were divided into the follow- 
ing types: — 


14 19 
10 9 6 
chronic conjunc- 


C. Finding of bacteria in 


tivitis: — 
Staphylococcus albus 

ze aureus 
Corynebacteria 
Pneumococci 
Streptococci 
Gram-positive rods 
Polymicrobial culture 
Sterile culture 


The pneumococci were distributed according 
to the following types: — 


Group / H J 
Number 10 17 1 3 


The pneumococci were distributed to the 


following types: — 
3 19 1 
3 3 2 
On the basis of these investigations the follow- 
ing organisms must be considered pathogenic to 


the conjunctiva: Staphylococcus aureus, pneumo- 
cocci, non-haemolytic streptococci, coli bacteria, 
Pseudomonas aeruginosa, and, in certain cases, B. 
faecalis alkaligenes, Proteus vulgaris and Oidium 
albicans. Staphylococcus albus and Subtilis, on 
the other hand, can hardly be of any primary 
aetiological importance. 

Continuous examinations were made from 55 
conjunctivae; these showed that the bacterial 
flora in 8 normal conjunvtivae was rather 
constant, whereas in conjunctivitis caused by 
Staphylococcus aureus or pneumococci, these bac- 
teria disappeared when the conjunctivitis was 
obviated. 

In order to examine the possibility of infection 
from the evelids, these were examined in 521 
cases simultaneously with the conjunctivae. The 
finding of bacteria in evyelids and conjunctivae 
was qualitatively alike in only 27 per cent. 

The comparison between the series of cases 
from Copenhagen and Hjörring showed the 
greatest number of sterile cases in the former 
locality. 

Acute and chronic conjunctivitis were of most 
frequent occurrence at ages from 21—30 and 
41—50 years respectively. Corynebacteria are 
present with increasing frequency from the age 
of 41 years and on. 

Twenty-seven cases of conjunctivitis in the 
new-born showed Staphylococcus albus in 18.5 
per cent, Staphylococcus aureus in 49 per cent, 
Corynebacteria and Pseudomonas aeruginosa in 
14.8 per cent, pneumococci in 11.8 per cent, and 
coli bacteria in 3.7 per cent. 

In an examination of the sex-incidence of the 
bacteria, no particular affinity to either sex was 
demonstrated. 

Finally, in 61 clinically well-defined cases of 
conjunctivitis, the bacterial flora was examined; 
it was demonstrated that no conclusions with 
regard to the bacterial flora can be drawn from 
the clinical picture alone. Pneumococci were 
demonstrated in 3 of these cases; on direct micro- 
scopical examination they appeared to be ac- 
cumulated in dense swarms surrounded by epi- 
thelium, or they formed a coat on the latter, 
whereas the other organisms found in this exami- 
nation, staphylococci and Corynebacteria, showed 
no affinity to the epithelium. It was demonstrated, 
moreover, that the direct microscopical examina- 
tion is not an adequate method of determining the 
bacterial flora in the conjunctivae; cultivation is 
also required. 
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Poul Barfoed: Conjunctivas bakterieflora. 
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